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EDITORIAL NOTES. 

Cotton Fabric in Concrete Road Construction. 

A METHOD of road construction has been developed in the United States in which 
the two courses of concrete are separated by cotton or linen fabric. The bottom 
course is a relatively weak mixture ; upon this, before the concrete has set, 
the fabric is laid and tamped sufficiently to permit of mortar passing through 
the openings in the fabric and incorix)rating the latter in the concrete. The top 
course is a rich mixture containing small aggregate, and is laid immediately 
after the placing of the fa^ic. 

Experiments have been carried out by the Ministry of Transport’s Technical 
Advisory Committee to determine whether difficulties are encountered during * 
construction, and to investigate the claim made for the method that good adhesion 
can be obtained between the two courses, and that the top course can be removed* 
and replaced without damage to the bottom course. Six test slabs, each 10 ft. 
square, were laid in the grounds of the Experimental Station, Harmondsworth, 
where they were not subjected to traffic. The results are published in “ Experi¬ 
mental Work on Roads ” (London : H.M. Stationery Office. Price is. 6 d. net). 
The best bond was obtained with open mesh material, but wherever fabric was 
used it was easy to separate the courses, and the bond was weaker than in the 
two-course slab without fabric. The tests do not indicate how the top courses 
would behave if they were to carry traffic, but the general result of the experiment 
is to show that the use of cotton and linen fabrics in the manner described is 
practicable and likely to attain the objects claimed. It does not seem, however, 
that any practical gain, economic or otherwise, is likely to result from the use of 
this method in the normal practice of concrete road construction, since experience 
in this country indicates that concrete roads rarely fail as a result of abrasion. 

From the conclusion just quoted from the Report of the Ministry's Com¬ 
mittee it would appear that the real object of adopting this type of concrete 
road has been overlooked. Fabric is not used to enable the wearing surface of 
slabs which are badly abraded to be replaced—abrasion, as the Report states, 
rarely causes failure. When fabric is inserted between the slabs the object is 
to facilitate the replacement of cracked portions. Experiments have been made 
for several years at a London works' entrance where the roadway was laid as 
two-course’concrete with an intervening layer of fabric and is continuously 
subjected to heavy lorry traffic. At these works sections of the wearing surface 
4l>6u|^i sq. yd. in area have been cut out after 12 or 18 months' wear, and have 
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been replaced. It has been found that the surfacing is easily removed without 
pneumatic tools, this operation being little more difficult than the removal of 
an a^sphalt coating. The concrete can also be replaced so that it is scMcely 
distinguishable from the original surface. 

We understand that this method of construction is now being adopted on 
a main road in the London area, and that it has been applied on th 5 embankment 
leading to a new bridge in South Wales. In the latter case it is intended to 
remove the top course when the filling has setttled and replace the concrete by 
a greater thickness which will raise the level of the road surface to that of the 
carriageway on the bridge, thus reducing the cost of the adjustment that is 
always required in such cases. 


Piling at Cherbourg Marine Station. 

On July 30 the President of the French Republic opened the new harbour works 
at Cherbourg, including the new railway station which had just been completed. 
The cost of the latter is approximately 69,000,000 frs., this figure including the 
costs of the reinforced concrete, foundations, roofing and walling, cranes and 
other mechanical equipment, roads, water mains, rail tracks and junctions con¬ 
necting the new station to the existing lines. The cost of the reinforced concrete, 
foundations, and drainage was approximately 15,000,000 frs. A description of 
the harbour works during construction was given in this journal for December, 
1929 and January, February, and March, 1930, the last article describing the 
new station buildings for which, as well as for the jetty, Messrs. Christiani & 
Nielsen were the contractors. 

The station buildings cover an area of about acres, and are founded on 
924 pre-cast reinforced concrete piles 60 to 65 ft. long, driven to rock. The 
ground through which the piles had to penetrate is a filling consisting of a mixture 
of fine sand and gravel, below which is an old beach composed of a layer of sand 
and 18 ft. of clay resting on the rock. Through these strata it was impossible to 
drive the piles to the rock when a steam hammer was used, and the assistance 
of a water jet was found to be necessary. In a description of the work published 
in ” Le G^'nie Civil ” it is stated that the pump was driven by a 90-h.p. electric 
motor and had a discharge of 3,*5oo cb. ft. per hour. The pressure used was 
140 lb. per square inch. With the aid of the water jet and a preliminary exca¬ 
vation 6 ft. deep at the position of the pile, the ground was rapidly removed 
under the point of the pile, and the latter descended to the clay bed under its 
own weight in a few minutes. A short period of driving with a hammer—on 
an average 75 blows—was then sufficient to enable the pile to penetrate the clay 
and reach the rock. In this way it was possible to drive ten piles in a day, the 
greater portion of the time being spent in moving the pile frame and in handling 
and lifting the piles. The operations of sinking and driving the pile were 
generally executed in about 15 minutes. 
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Bridge Types and Choice of Type. 

By A. W. LEGAT, M.Inst.C.E. 


Introduction—Different Types-—Investigation—Natural Factors 
— Subfoundations — Disturbance - - Headroom—Length —Artificial 
Factors—Load—Width —Contour-Appearance—Typical Examples 
— Special Considerations 


Bridge Types Available. 

Every site provides its own particular conditions affecting the choice of the 
type of bridge most suited to the situation. The number of different cases is 
so great that it is impossible to do more than sketch the general principles involved 
and to give some brief indication of the procedure the engineer should adopt in 
selecting the type of bridge for any particular site. There are roughly thirteen 
main types of bridge construction in reinforced concrete, most of which are 
again subject to variation in transverse arrangement in two or more of five 
different ways. In considering what type of bridge is best suited to any par¬ 
ticular site therefore the engineer has a very wide clioice before him, and the 
selection of the type best suited to the site conditions will call for careful con¬ 
sideration of every item of data he may be able to collect. 

For most sites it will be found that several of the different types of con¬ 
struction will meet the local conditions, and the selection of these is not difficult. 
They may in fact be chosen by inspection of the types illustrated iater, with 
little more than consideration on the lines of the accompanying notes. To choose 
from these the particular type which will meet the conditions with maximum 
efficiency, permanency, and economy is a much more complicated matter, and 
it will probably call for rough calculations and rough estimates to assist in the 
comparison of two or more of the possible sche;pies before the correct choice can 
be made. Whilst it is necessary to make investigation for each individual case 
encountered in practice, some assistance can be obtained by a consideration of 
the various factors which affect the choice, and it is the object of this article 
to define these factors and to suggest the general lines of investigation which 
may be followed. 

The following notes relate to the thirteen different types of bridges referred 
to, and which are illustrated in Figs, i to 13 with the various transverse 
arrangements " A ” to " E ” shown in Figs. 14 to 18. Against each of the 
diagrammatic outlines is given the minimum span for which it would be usually 
considered ; for some of the types are stated the maximum span constructed up 
to the date of writing, so far as the author has been able to ascertain, and the span 
range over which each type is commonly applied. It may be anticipated that 
the development of reinforced concrete, especially in regard to the use of higher 
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working stresses, will in future tend to increase the maximum span for each 
type. 

Jype No. I {Fig. i) is a freely-supported slab or girder construction resting 
on abutments of any suitable form or material. This type is generally suited 
to spans'up to say 35 ft. for a slab or a slab and beam construction, and to 
approximately 70 ft. if some form of parapet girder is used. If is simple to 
design and construct, and provided the bearings are properly arranged it offers 
a certain degree of “ flexibility ” in the event of bedding down or other disturb¬ 
ance of the substructure. 

Type No. 2 {Fig. 2) consists of a series of continuous spans each of which, 
may have a length up to say 70 ft. if parapet girders are used, but which would 
probably be limited to about 50 ft. in the case of girders below the slab and to 
30 ft. if solid slab construction were adopted. In this type stresses set up by 
contraction and due to temperature changes must be taken into account. These 
may necessitate a cross division of the bridge by expansion joints at intervals 
if the total length is considerable. Care will also be required in j:he de.sign of 
the bearings on the piers and abutments to avoid any considerable lateral stresses 
being transmitted to the piers. 

Type No. 3 {Fig. 3) is an open frame construction in which the horizontal 
deck slab is made monolithic with the vertical abutment walls. This construc¬ 
tion is suited to spans up to say 50 ft. but would not generally be found economi¬ 
cal for spans exceeding about 30 ft. It is a type which might probably be ^idopted 
with advantage more frequently than has been done in the past. 

Type No. 4 {Fig. 4) is a series of continuous spans in which the super¬ 
structure is not only continuous in itself but is also monolithic with the support¬ 
ing abutments and piers. The span limits are similar to those of Type No. 3. 
This is a form of construction which should not be adopted where there is any 
doubt of the rigidity of the subfoundation, for it will be apparent that any bed¬ 
ding down of the piers or abutments relative to the other foundations would 
induce extremely high stresses. For ideal situations, as for example on rock 
foundations, the method would be economical. 

Type No. 5 {Fig. 5) consists of continuous girder spans having varying 
moments of inertia along the span. As shown, this gives to the soffit of each 
span a shape similar to an arch, but where the girders are designed to project 
above the deck the structure may resemble a cantilever girder or a suspension 
bridge in outline. This is a type of construction suited to much longer spans 
than those previously mentioned, and it might be used with advantage in favour¬ 
able circumstances up to a span of 150 ft. or even more. The superstructme 
might be made continuous with the piers and abutments or might be provided 
with free supports on the top of the piers and abutments. Generally speaking 
there is an advantage in providing joints, so avoiding somewhat doubtful, varia¬ 
tions of stress on the substructure and subfoundations. 

Type No. 6 {Fig. 6) is suitable where the bridge is divided into several 
spans. Its main feature is the construction of alternate spans with projecting 
cantilevers the ends of which are used as supports for freely-supported spans 
constructed between them. This construction has been used for spans up to 
200 ft. It has evidently greater “ flexibility ” than any of the continuous sp^s 
already mentioned and is therefore particularly well suited to sites liable Jo. 
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some bedding down or settlement of the supporting piers. For short spans up 
to say ^o ft. plain bearings may be used between the piers and the superstructure, 
but for longer spans a form of rocker or roller bearing which will permit of slight 
rotation due to loading, bedding down of the foundations, or other causes is 
an advantage. 

Type No. 7 {Eig. 7) consists of a single long span between supporting piers, 
but with projecting cantilevers on the landward side of the piers at both ends 
forming counter-balances the effect of which is to reduce the positive moment 
111 the centre span. This construction has been used for spans of up to 450 ft. 
between central supports. It is ojien to variation by the introduction of joints 
and a freely-supported span in the centre of the main span. This gives the 
construction greater “ fle.xibihty.” It is‘a type open to considerable develop¬ 
ment and might with advantage be adopted in more cases than has been done 
in the past. Wiiere the span is across a canal or river and towpaths are.required 
on botli sides the cantilevers projecting behind the main piers can be arranged 
to span over these paths. 

Type No. 8 {Fig. 8) is a fi.xed arch, or arch made monolithic with the abut¬ 
ments or piers, and provided with closed spandrels, i.e. with side walls built up 
along both sides of the arch, the space between and over the arch barrel being 
filled with soil or other suitable material up to roadway level. It is suitable 
for use on spans up to 200 ft., or in special cases even more, but it is not often 
adopted for spans exceeding 120 to 150 ft. The reason for this is that the use 
of solid filling greatly increases the dead weight of the structure over and above 
that required if a construction .similar to Type No. 9 is adopted. 

Type No. 9 {Fig. 9) is a fixed arch in which the arch barrel or ribs are 
monolithic with the supporting abutments or piers. Instead of the solid filling 
noted in Type No. 8 the deck is carried by column, beam and slab construc¬ 
tion, or cross-wall and slab construction. This type has been used success¬ 
fully for the longest spans yet constructed in reinforced concrete, the most 
notable case to date being the Elom Bridge at Brest having spans of approxi¬ 
mately 600 ft. ^ 

Type No. 10 {Fig. 10) shows a three-hinged arch in reinforced concrete. 
It has been adopted with success for spans up to 200 ft. and is very suitably 
for situations where there is a possibility of slight movement in the subfounda¬ 
tion, as may possibly occur in certain types of .soil or in areas subject to mining 
or other disturbance. Another advantage is the reduction of stresses due to 
contraction and temperature changes which become so important in monolithic 
structures. The hinges may be made entirely of metal, may be moulded in 
concrete, or may be formed in the reinforcement of the bridge. 

Type No. ii {Fig. ii) shows a two-hinged arch. This is a type which is 
not usually adopted. It has an advantage over the fixed arch in some cases, 
but as a general rule it will be found that if hinges are to be introduced then 
it is better to use three hinges, one at each springing and one at the crown, rather 
than to limit them to one at each springing as in this type. Here again the 
use of the. hinges appreciably reduces the stresses due to contraction and changes 
of temperature. 

Type No. 12 (Fig. 12) is the bowstring form of construction consisting of 
arch ribs constructed above the deck level of the bridge with horijsontal ties 
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connecting the springings and resisting the horizontal thrust of the arches. These 
ties are therefore in direct tension. Usually they are suspended from the arch' 
ring at intervals and form the side members of the deck construction. This 
form can be adapted to long spans, the longest noted to date being 300 ft. 
By .some engineers the direct tension in hangers and horizontal ties is considered 
to be an objectionable feature tending to the development of hair "cracks in the 
concrete which might lesult in deterioration of the reinforcement; there is little 
direct evidence to support this criticism, however. 

Type No. 13 {Ei^. 13) is a variation of the bowstring construction in which 
the deck is placed at a level above the apparent springing of the arch. The 
deck is suspended by ties from the arch iing for the major portion of its length, 
but towards the end is supported from tne top of the arch ring by means of 
columns or cross walls. This is a type which is not often seen and which the 
site conditions seldom make necessary. 

Most of the thirteen types dcsciibed are subject also to variation in the 
ariangement ot the cross section of the bridge. These arc indicated in Figs. 14 
to 18 and are marked Types A, B, (’, D, and E. 

Type A {Fig. 14) consists simply of a slab of uniform thickness throughout 
the cross section. It is found in short-span portal-frame construction and in 
some parapet-girder bridges. 

Type B {Fig. 15) consists of a deck slab .supported by ribs or beams on the 
underside, and is possibly the most common form of deck slab construction in 
bridge work. 

Type C {Fig. 16) consists of a deck slab supported by ribs or girders pro¬ 
jecting above it along both sides. Its usual form is that of the parapet bridge. 

Type D {Ftg. 17) is similar to Type C except that the upstanding ribs are 
not so tleep and do not form part of the parapet. It is not a very common form 
of cross section. 

Type Is {Fig. 18) is a cross section of a cellular type of bridge in which a 
soffit slab is provided along the bottom of the girders and the deck slab spans 
across the girders at the road level. Externally a bridge of this type has a 
solid appearance. Due to the reduction of dead weight which results it is a 
form suited to long spans, and will probably be used more in future than it has 
been in the past. 

Types A, B, D and E can be used for any width of bridge, whilst Type C 
is suitable only for comparatively narrow bridges usually of the parapet girder 
type. 

In addition to these general types and variations in reinforced concrete 
bridge construction one occasionally encounters what may appear to be unusual 
types, often simulating structural steel work in general arrangement and appear¬ 
ance. Actually these may almost invariably be included with one or other of 
the types illustrated. The great amount of intricate shuttering Work which they 
involve makes them unsuitable for what are to-day considered normal spans. 
Due, however, to the saving of dead weight resulting from their open-work con¬ 
struction they appear to be more suited to very long span bridges, and it is 
mainly in this class of work that they have been used up to the present. For 
spans under 250 to 300 ft. it is doubtful whether they would^rove economical. 

Having before us the different tji^s of bridge which may be adopted^ there 
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arc three questions to which answers must be found before one can decide on 
the type of bridge most suited to any particular case. 

• (i) Wliich of the types can be adapted to the particular site in question ? 

(2) Which of these possible types will do the work most economically ? 

(3) Are there any disadvantages in the adoption of this most economical 

scheme ? If so, one must then consider one of the schemes which 
IS a little more costly than the cheapest to meet the requirements. 

If we can lind definite answers to these questions for any particular example 
then we shall be in a position to concentrate on the detail design of the chosen 
type knowing that the final design will have all the requirements of the ideal 
bridge and particularly those of efficiency^ permanency, and economy. 

In endeavouring to find an answer to these three questions, there are two 
sets of factors which call for consideration. The first, which may be termed the 
natural factors or factors dependent entirely on the site conditions, are; 

{a) The subfoundation. 

(6) The possibility of mining or other disturbance. • 

(c) Headroom necessary 

(d) 'I'lie length of the bridge. 

There aie also a number of what may be termed artifiiial factors, that is, 
factors decided by the necessities of the case These may be cnumei ated as; 

(a) The load which the budge is to cairy. 

(b) The width of the bridge. 

(c) The contour 

(d) The appearance. 

Let us now consider these factors separately with a view to appreciating 
the extent and manner in which they aflect the choice of bridge tyjie. 


Subfoundation. 

It may be taken as a general rule that if the foundation work is compara¬ 
tively costly It will be better to reduce the number of foundations as much as 
possible and m consequence to use comparatively long spans. If, on the other 
hand, the foundations are likely to be inexpensive it will be more economical 
to use short spans and a comparatively large numbci of foundations. 

It has often been suggested that in multiple-span bridges the division of 
spans should be such that the total cost of the substructure equals the cost of 
the superstructure. Whilst there is some justification for this it should not be 
followed too rigidly in view of the many factors involved in the choice of type 
of bridge. These statements are, however, open to some qualification. Take 
for example the case where the ground is particularly poor and where in con¬ 
sequence it is necessary to spread the load from the new bridge over the whole 
area of ground covered by the bridge. This might conceivably occur on a site 
where it is impossible to obtain an absolutely rigid foundation at any reasonable 
depth which could be reached by piling, but where a comparatively low loading 
of the ground at shallow levels is permissible. Although the foundations in 
such a case would be comparatively expensive, it would obviously be an advan¬ 
tage to have several short spans rather than one long one in order to reduce 
the stresses induced in the raft system connecting the various piers and abutments. 
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From the general lule one is also led to the fact that, m ipost cases, if the 
foundations require to be earned to comparatively deep levels they will be costly 
and 111 consequence it will be better to use comparatively long spans and so 
reduce the number of foundations At the same time it should be noted that 
if a foundation is only obtainable at a very low level it will be better to have 
only vertical reactions, and m consequence for single spans the arch type of 
construction is not likely to be favoured in cases of this kind tor multiple- 
span bridges, however, where the major portion of the hon/ontal thrust would 
be balanced over intermediate piers the objection would not apply so strongly. 
On the other hand, if the foundations are shallow they are likely to be com¬ 
paratively cheap and short spans vpll be favoured Such shallow foundations 
will also be more suited to deal with inclined reactions, and an arch type of con¬ 
struction would therefore offer some advantage Whcie abutments or inter¬ 
mediate piers are to be constructed in a river or othei water, dams are likely to 
be required These are temporary works carried out solely for the purpose of 
facilitating the construction of the permanent structure and are removed after 
the permanent structure is completed It is theiefore desirable to hpiit the 
expenditure on such temporary works as much as jiossiblc, and this can best 
be done by reducing the number of foundations required fins automatically 
guides one to a reduction m the number of spans, that m suth a case, other 
factors being equal comparatively long spans arc favoured 

The reason foi the total cost increasing considerably with the increase in 
the number of dams is appaicnt, for as a gcneial rule the longer side of the dam 
will be across the bridge and the short side in the dnection of the span of the 
bridge Foi example, suppose a budge piei is <50 ft long, say a little more than 
the total width of the budge and has a width of say 12 ft , if two such piers 
are required the total length of dam required will be 248 ft If, however, four 
piers are used the width of pier to give the same intensity of loading on the 
ground will be in the neighbourhood of 6 ft and the total length of dam required 
for four piers would be 448 ft, or almost twice as much as in the first case In 
addition to the fact that the length of the dam increases almost directly as the 
number of supporting piers and abutments, the delay occasioned m constructing 
a number of such dams, timbering inside, pumping out, withdrawal of the dams 
after use, etc , is likely to be considerable and to increase appreciably the cost 
of the finished work 

Table I gives the approximate weight per square foot which the super¬ 
structures of bndges of various spans are likely to produce, and if to these are 
added the design load per square foot calculated as equivalent to the live load, 
one can rapidly find approximately the total load on the foundations for any 
given span. From the information obtained during the investigation at the 
site the reasonable intensity of loading to be impo^d on the ground a+ different 
levels will be known, and by equating the two one will be able to find roughly 
the width of foundation required for any subdivision of length If the total 
width of the foundation for the chosen span does not exceed 20 per cent to 25 
per cent, of the span then it will usually be reasonable to spread the load from 
the pier. If, however, the spread required exceeds 25 per cent, of the span it 
is prc^ble that it may be economical to go deepw with the foundations to a 
stififer ot to use piles, or to deal with them in an even more ^borate 
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Table I. 

Approximate Weights per Square Foot of Girder or Open Spandrel Arch 

Bridges. 


Span in It 

Approx dead load of 
bridge superstructure 
per square foot 
lb 

Ministry of Transport 
approximate equiva¬ 
lent live load per 
square foot 
lb. 

20 

ibo 

490 

30 

180 

400 

50 

215 

320 

70 

250 

290 

100 

310 

260 

150 

400 

230 

200 

4t)o 

210 


[Note : Add the dead and live load figure'i given to the approximate weight ot the founda¬ 
tions per square foot of bridge Ihis total multiplied by half thp bridge area equals the 
load on one foundation J 


Example. 


The use of the above table may best be shown by an example. 

Suppose one is considerin}^ the adoption of a loo-tt. span gudcr bridge. 
The approximate wadtli of foundations leqiured may be determined as follows : 

lb. 

Dead load = 310 ] 

Live „ — 2bo j 

Foundations, say 3 weight of superstructuie -- 200 

770 


fiom Table. 


Safe intensity of pressure from foundations — 2 tons per square foot 
width of one foundation 


50 ft. X 770 

- - - 8-6 square feet. 


2 X 2240 

In the case of an arch bridge, the values of the live load and the weight of 
the superstructure could be taken from this Table, and the approximate hori- 

Wl^ 

zontal thrust obtained from the formulae H = , where r is the rise of the 

8 r 

arch. The size and shape of the foundations are then best determined graphic¬ 
ally, being largely dependent on the height of the arch springing from the natural 
subfoundation level. 
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way. Having made rough calculations on this basis, the engineer will find it 
necessary to prepare rough comparative costs of foundations necessitated by 
different spans or types to guide him to an answer to the question " What typse 
and span of bridge is to be adopted ? ” 

,. Subfoundations Liable to Disturbance. 

In mining areas or in areas where brine is pumped from the ground there 
is considerable possibility of settlement taking place in the ground at great depths 
below the bridge foundations. It should first be appreciated that such move¬ 
ments are really miniature earthquakes, and it is quite impossible to prevent 
this type of disturbance from at feeling the bridge stmeture no matter of what 
material or to what design it may be built. No amount of spread or increase 
in the depth of the foundations {short of carrying the foundations down to a 
depth below the mine workings) will prevent ultimate settlement taking place 
where the whole of the ground sinks for great depths. In consequence it is 
necessary for the engineer to keep m mind that the bridge may settle and 
that it may not settle uniformly. In such cases he should adopt a type which 
will allow for considerable relative variations in settlement, of say 6 in. upwards, 
of the abutments and various piers, dependent on the knowledge of the settlement 
already expeiienccd in the neighbourhood, and the design must be such that 
this settlement may take place without affecting the strength or permanency 
of the structure. A factor vif this kind will have a considerable eftect on the 
choice ot type of bridge to be built, and will always lead away from monolithic 
construction towards one of the " flexible ” types having the maximum number 
of hinged joints. 

In this connection it should be noted also that in such cases there is a slight 
possibility of greater settlement at one end of an individual pier or abutment 
than at the other. In other words, it does not necessarily follow that a pier 
will settle uniformly over its whole area ; it may in fact tilt across the bridge. 
The only way of providing for this contingency is to design and construct the 
pier as stiffly as possible along its length so that it will be capable of standing 
stresses induced by such unequal settlement, and by increasing the intensity 
of load on the part of the subfoundation which does not settle will tend to crush 
this and to keep itself as nearly as possible on an even keel. Reinforced concrete 
IS particularly well suited to the constructioi> in such cases. In steel bridges 
arrangements are sometimes made for the jacking up of the girders on the top 
of the abutments and piers in the event of non-uniform settlement There is 
no reason why a similar arrangement should not be adopted in reinforced con¬ 
crete construction. The dead weight is generally greater, but usually it would 
not be found either difficult or unduly expensive to provide facilities for jacking 
up the reinforced concrete superstructure. Unfortunately there has been up 
to the present a tendency to decry the use of reinforced concrete for cases of 
this kind, but it is anticipated that in future there will be a slowly increasing 
adoption of reinforced concrete for bridges of this type. In such cases Types 
Nos. 6 , 10, and 12 are suitable for consideration; the remaining types should 
not be adopted. 

Another very important factor in deciding the type of bridge to be used is 
the maximum construction depth available. The level of the soffit of a bridge 
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is usually governed either by the height of flood water or by any navigational 
use to which the river or stream may be placed. On the upper side the level 
will be governed by the contour of the roadway over the bridge, and the differ¬ 
ence between the two will give the construction depth available. If this con¬ 
struction depth is large then it will in itself have no effect on the type of bridge 
to be used, but if it is lestricted and it becomes less than a twentieth part of 
the span then the girder type of construction (Nos. i, 2, 3, and 4, and possibly 
also No. ()) is not likely to be suited to the case. Instead it will be found that 
Type No. 12, the bowstring girder, will give the maximum of construction depth 
owing to the fact that the actual carrying members of the bridge jiroject well 
above the roadway. Types Nos. 5, 7, ii, and 13 will probably be the next most 
suited tor a case of this kind. As regards the cross section of the bridge. Type A 
would probably give the minimum of constructional depth, followed closely by 
Types C and D. The construction depths necessary for a roadway say 20 ft. 
in width, using Type No. 12 bowstring girder, will piobably be from 18 in. to 
24 in. and will be quite independent of the bridge span and wholly dependent on 
the width between the bowstrings and also on the load to be carried. The arch 
construction (Types Nos. 8, q, and ii) and the girders having varying moments 
of inertia (Type No. 5) will probably necessitate a constructional depth in the 
centre from a thirtieth or a fortieth part of the total span of the bridge, depend¬ 
ing to some degree on the constructional depth available at the springing or 
alternatively on the rise of the arch. 


Length of Bridge. 

The total length of the bridge is another factor affecting the type to be 
adopted, and the length itself depends almost entirely on the economic point 
at which the change .should be made from suspended to .solid construction. It 
resolves itself into a comparison of costs ot suspended approaches and of solid 
approaches consisting of approach walls and the necessary filling. A table 
similar to Table II based on rates applicable to the site will be of assistance. 
This gives the approximate cost of retaining walls of various heights on normal 
ground together with the cost of filling per foot of length for varying heights 
and for approaches having a total width of 20, 30 and 40 ft. The cost of the 
filling is based on a rate of 3s'. bd. per cubic yard in place. If we take the cost 
of construction of suspended approaches at say £10 per square yard and compare 
this with the cost of the solid approach construction we can quickly find a suit¬ 
able point at which to change from solid to suspended work. As a general rule 
this will be found to occur where the bank in the approach increases beyond 20 ft. 
in height. It should be noted that whilst the prices given are suitable for normal 
conditions and rates at the present day they will vary for different districts as 
the prices of the various materials involved vary from time to time. In con¬ 
sequence it will be necessary for the engineer when he has an important bridge 
structure under consideration to make up approximate prices based on the local 
rates ruling at the time on the same lines as those shown for purposes of com¬ 
parison. 

There are numerous factors which may considerably influence this decision. 
For example, in some cases the materials excavated may be gravel suitable for 
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use in concrete, and even if not suitable for reinforced concrete it will be reason¬ 
ably suitable for mass concrete. In a case of this kind the retaining walls to 
the approaches would be more economical to construct than in normal cases, 
and in consequence it would probably be an advantage to carry out the solid 
approach work farther and higher than in a normal case. 

\ similar effect would result if filling were particularly cheap or if it was 
necessary to find a suitable tip for the excavations for the bridge foundations. 
Here it would be advisable to arrange the approach works so that they would 
absorb the whole of the surplus excavation available. 

Another case might occur where it was wished to make some improvement 
to a corner of the roadway at a site pot far distant from that of the bridge and 
where there might not be available a suitable tip for any surplus soil. In such 
a case use might be made of the approaches of the new bridge to deposit the 
soil trom such an improvement. 

The type of subfoundation will also have to be taken into account. In 
cases where suspended work necessitates deep and costly foundations, while 
solid construction can be founded cheaply at shallow levels, then the latter will 
obviously offer an advantage and will in consequence be adopted as far as 
possible. 

It will also be noted from consideration of Table II that the narrower 
the bridge the longer will be the total span, from solely economical reasons due 
to the fact that the approach work will always call for two supporting walls 
which are much more expensive than the intervening filling and more closely 
approach the unit cost of suspended work. Usually, therefore, the narrower 
the bridge the longer the suspended work and the shorter the .solid approach ; 
tlie wider the bridge, the shorter the su.spended work and the longer the solid 
approach work. 

A further factor which might have some elfect on the position at which 
one changes from solid to suspended work is the cost of the land on which the 
bridge is to be built. If this was particularly high it would be desirable to limit 
the width taken up by the banking of the approaches as much as possible and 
in consequence this banking would probably be retained between walls for the 
whole of its length. 

These various factors affecting the point where the change should be made 
from solid to suspended work have been briefly mentioned, but their numl>er 
might be considerably e.xtended ; in fact the data collected at the site of any 
proposed bridge will almost invariably contain some novel factor affecting this 
choice. Those mentioned will, however, provide .some guidance to the line of 
thought necessary when considering this matter. 

In addition to consideration of the points at which the change from sus¬ 
pended to solid work should be made, one must also consider the question, " When 
should one change from main spans to suspended approach spans ? '' This is 
a factor almost invariably, settled by the contour of the site, but in principle 
it should be noted that down to comparatively short spans the greater the number 
of supports the lower the cost of the suspended work per unit of area on normal 
foundations. 

Another factor which will enter into the question is that of the width of 
the river to be spanned, and as has already been noted it is essential that the 
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Table II. 

Approximate Costs of Solid Construction for Bridge Approaches; 



Cost per lin. ft. 

Height ! 

in ft. I 

I wall I z walls 


8 

I 22s. 

44s. 

10 

32s. Od. 

65s. 

12 

45s. bd 

91 s. 

15 

70s. (>d. 

141S. 

18 

lOIS. 

202s. 

20 

127s. 

254s. 

25 

203s. 

406s. 

30 

304s. , 

608s. 


Cost per lin. ft. of filling at 
3S. (id. per culr. yd. 


Bridge : 
20 ft. ! 
wide 

Bridge 
)0 ft. 
wide 

1 Bridge 

1 40 ft. 

1 wule 

i 

62s. 

93s- 

124s. 

78s. 

T17.';. 

156s. 

93s C>d. , 

140s. 

187s. 

117,“?. 

175s. Od 

234s. 

140s. 

210s. 

280s. 

156s. 

1 

234s- 

312s. 

194s. 6<i. 

292s. 

389s. 

1 

233s Od 1 

350s. 

467s. 


Note. 


I 


Add cost of z walls and fill¬ 
ing between, and where 
this is less per square 
yard than the cost of sus¬ 
pended work, or say ap¬ 
proximately £io, then 
solid construction is prob¬ 
ably preferable. 

I 

I 


I 


Example. 


A bridge approach i.s to be 40 ft. wide and 25 ft. above foundation level. 
Will solid or suspended construction be more economical ? 

From the Table : 

, ' Cost of two walls = £30 8s. od. 

filling = 23 7s. od. 


15s. od. 


Cost of solid construction per square yard 


£53 15s. od . X 9 
'40 

= £12 approx. 


Suspended construction (cost £10 per square yard approximately) would 
probably be the cheaper. <•► 
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full area of waterway existing before a bridge is built shall be preserved in the 
design of the new structure. 

Loads, Width and Contour. 

Next we come to artificial factors affecting the choice of type. In the first 
place we have the question of load. Where this is heavy it will tend towards 
the adoption of comparatively short spans, whilst if the design load is light it 
will tend towards the adoption of longer spans. The reason for this is that the 
heavier the load the heavier the construction required to carry these loads and 
the more expensive in consequence does the suspended work become. 

The next question is that of width of bridge. This has not a very great 
influence on the type of construction to be chosen except in cases where the 
bridge is so small that parapet girders may be adopted. I'hese will provide an 
economical form of construction, but they are not generally liked owing to the 
possibility of vehicles colliding with them, and in damaging the parapet at the 
-.ame time damaging the supporting power of the structure. This is a factor 
which does not occur if the parapet is not part of the supporting structure of 
the bridge as is the case in every other type. 

The ne.xt factor is the contour of the bridge, and this can be adapted to 
any type except that of the bowstring, which as a general rule is made hori¬ 
zontal or with only a very slight camber along the length of the bridge rising 
towards the centre. 


Appearance. 

Finally there is the (juestion of appearance. Where the bridge is to show 
a concrete finish any of the types may be adopted, but where it is wished to 
add a veneer of stone or other material then only solid spandrel construction 
is suitable. This can be obtained in Types Nos. i, 2, 3, 4, 5, 6, 7, 8, 10 and ii. 

A decision on the subdivision of the total length of a bridge is also frequently 
affected by the appearance. Unless there is special reason to the contrary, 
multiple-span bridges should have an odd number of spans ; an even number 
never looks well unless there is a special reason obvious to the layman when 
the bridge has been constructed. 

In certain situations .some of the types may appear incongruous and unsuit¬ 
able, and this is a factor which .should be given careful thought for it is unwi.se 
for the engineer when designing a new structure to offend the esthetic taste of 
the general public. He must remember, however, that the purpose of a bridge 
is of greater importance than its appearance, and it is seldom that the type of 
bridge to be adopted will be governed by its elevation. Instead, when an archi¬ 
tect is not employed, it will be a problem for the engineer to make the elevation 
of the most suitable type of bridge fit in as well as possible with its surroundings. 
We know of a case where a bowstring girder has been erected in a wild moor¬ 
land situation, and which in consequence has been severely criticised qn the 
score of its unsuitable elevation. In this case the bridge crosses a stream travers¬ 
ing a wide valley, the stream being liable to sudden and high floods. To have 
raised the roadway in the neighbourhood of the bridge in order to permit of 
an arch or girder type of construction would not only have been expensive but 
might also have been dangerous due to the possibility of floods overflowing the 
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river bank an<l causing damage to the new embankment on both sides. In 
consequence a bowstring girder was adopted requiring the minimum construc¬ 
tional depth and so providing the maximum headroom for the flow of water. 
This is a perfectly sound engineering decision. It is admitted that the appear¬ 
ance of the bridge is not quite suited to the countryside. Possibly a roughly 
bush-hammered stone, concrete, or masonry-faced arch would have been more 
fitting, but this is a rase in point where although the bowstring is unsuitable 
from the restlietic point of view it is nevertheless the only .sound engineering 
solution of tlie problem. 

Examples. 

f 

Having suggested in brief outline the various questions which arise in .select¬ 
ing a type of bridge, it is proposed to apply the conclusions to a number of 
typical cases where bridge construction might be required. It must be under¬ 
stood that every bridge type requires separate consideration of all the factors 
mentioned before a final decision can be arrived at, and the three e.xamplcs 
given are merely a guide to tlie metliod of analysis and are not the analysis itself 
for any jiarticular actual ex.aniple. 

Example i.—A deej) and narrow rocky lavme, with rock outciopping at 
both sides and everywheie found at shallow depths below the surface soil. 

This is obviously a case where it would be expensive to bring a foundation 
up from the bottom of the ravine to a comparatively great height and conse¬ 
quently at con.siderable cost. The case would therefore lead one toward the 
adoption of a single-span bridge. If the span were up to approximately 30 ft., 
Type No. i might be adopted. The rocky side of the ravine conld, however, 
provide excellent resistance to the thrust ot an arch, and in conscfiuence Type 
No. 8 would also call for consideration due to the tact that there would be no 
likelihood of settlement m the rocky sides of the ravine. The fixeil type arch 
No. 8 would here be preferable to tlie hinged type Nos. 10 or 11. As there are 
no practical limits to the construction depths this factor docs not affect the 
decision. The choice would probably rest between Types Nos. i and 8, and 
a comparison of cost and appearance would finally determine which of these 
types would be used. 

Ex.^mple 2. - A rocky valley, comjiaratively shallow and narrow, with the 
rock to be found everywhere at comparatively shallow depths below the surface. 
It is probable that in such a ca.se the stream in the valley would be liable to 
considerable flooding. 

In this case the foundations would evidently be inexpensive, and in con¬ 
sequence it would be reasonable to use comparatively short spans. There is 
no possibility of mining or other disturbance, and in consequence there is no 
necessity to make the bridge particularly " flexible.” Owing to the probability 
of considerable flooding it would be desirable to provide the maximum waterway 
and also to give plenty of length to the bridge in order not to affect either the 
flow of the river in flood or the distribution of flood water when the river over¬ 
flows its banks. In consequence, if the span does not exceed 30 ft. Type No. lA 
(Figs. I and 14) would require consideration. If the span is greater, Types Nos. ib 
or ic could be adopted for spans up to say 70 ft., although in Wew of the com¬ 
paratively inexpensive foundations it would probably be found more economical 
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to subdivide the total length into two or more spans. If the total width were 
70 ft. or more, and if the construction depth available was very little indeed, 
and if a single span offered some decided advantage, then a bowstring type of. 
construction might call for consideration. The possibilities here would prob¬ 
ably be narrowed considerably by the detail data for any particular case, and 
a.s in Example i would probably resolve itself into the comparison of cost and 
appearance of, say, two of the types mentioned. 

Example 3.—A wide deep valley with a stream to be cro.ssed by tlie bridge, 
the ground being of normal type. 

In this case the foundation3 and substructure would be likely to pro\'e 
expensive due to their considerable height, and in consequence it would be desir¬ 
able to limit their number as much as possible. Further, due to their height, 
as previously noted it would be bettor to produce only vertical reactions. This 
rules out arch construction unless tlie arches are made with very considerable 
rise and spring from a level close to the ground. No mention is made of mining 
or other disturbance, and in consequence this factor will not affect the choice. 
Due to the dejitli of the valley it is obvious that the question of con.struction 
depth and headroom under the bridge would not affect the decision. The total 
lengih of the bridge would in this case probably require careful consideration, 
as also the subdivision of this total length into suitable spans. It is probable 
that Types Nos. 5 or b would prove most suitable for this case, probably adopting 
cellular construction for the piers. 

In these considerations no mention has been made of skew spans, and it 
should be noted that the.se have some bearing on the decision arrived at in 
regard to the type of biidge to be adopted as they invariably create complica¬ 
tions in the de.sign although little if any in the actual construction. Types 
Nos. I and 2 are nuue suitable than Types Nos. 3 and 4 where spans of any 
considerable skew are under consideration. 'Ihe reason is that in a skew span 
there is always a doubt as to the direction in which the load will span, and 
there is a probability that it will tend to carry across the shortest span, that is, 
normal to the line of the supports as shown on the accomjianying Ftg. ig. In 
suili a case one would be left with a state of affairs not amenable to strict cal¬ 
culation in the corners of the bridge span. In these po.sitions it is jiossible that 
fairly high concentration of stresses will occur on which it is impos.sible to place 
a calculated value. Type No. 5, with accurate ealculatiou, is (juite easily adapt¬ 
able to skew spans. The .same applies to Type No. 6 except that one is here 
faced with a somewhat peculiar state of affairs in regard to the hinges. These 
will not usually be normal to the centre line (jf the bridge, and in consequence 
their movement, due to various factors of load, contraction, temjMJrature changes, 
etc., is somewhat complicated. For spans up to say 60 ft. this will not be a 
serious matter, but for spans of over .say 100 ft. it would re(juire careful con¬ 
sideration, It should be remembered that in cases of this kind, and in fact in 
every skew bridge, thg reinforcement of the acute angle both of the support 
and of the suspended work sliould receive special consideration, and special 
reinforcement should be supplied to meet the stresses which it is evident are 
likely to develop and on which it is impossible to place any accurate calculation. 

It will be appreciated that the choice of bridge type depends to some degree 
on experience, but even more on a careful study of the site conditions. At 
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first it will prove somewhat laborious to go into the various considerations and 
to produce rough designs and rough estimates of the various schemes considered. 
In time the choice of type becomes much more straightforward as one obtains 
guidance from the rough schemes and the final schemes adopted for earlier work. 
In nearly every case there is a particular type which will give the most satis- 
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Fig. 19 . 

factory finished structure for the purpose for which it is built and which is also 
the most economical to meet the requirements of the case. 

In conclusion it should perhaps again be emphasised that thiv article pro¬ 
vides a general indication of the line of thought required in selecting the type 
of bridge for any site, but that the decision for any particular case depends almost 
entirely on the site or on the natural and artificial conditions which have been 
noted. 


The Ryburn Dam. 

On September 7 the Wakefield Corpora- crest is 121 ft, and the storage capacity is 
tion’s mass concrete dam in the Ryburn 220,000,000 gallons At foundation level 
valley was completed at a cost of about the maximum width of the base is 84 ft. 
;^^45iOoo The new dam, which was con- The whole of the concrete has been 
structed by direct labour to the design placed by gravity through 10-in. sheet 
and under the supervision of Mr Clemesha iron tubes, and the depth of the cut-off 
Smith, M Inst C, E , the Waterworks trench has been reduced by extensive use 
Engineer to the Wakefield Corporation, of cementation. 

retains water to a maximum depth of Illustrated articles describing the design 
100 ft and IS curved on plan to a radius and construction of the dam were pub- 
of 700 ft The maximum height from lished in this journal in July and August, 
foundation level to the roadway across the 1930. 
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Promenade Development at Wallasey. 


In the year 1927 Paihamentary sanction 
was obtained for the extension of New 
Brighton promenade to a point 300 yd 
wist of Harrison Drive, at an istiraattd 
cost of /yoo.ooo Ihe work now in hand 
forms the first portion of the scheme 
lit signed by Mr I St G Wilkin‘-oii 
M Inst t D, the Borough Fnginccr and 
consists of the exte nsion ot the promt nadc 
to thi Red Noses, a distance of aiunit* 


Valves are also provided to enable the lake 
to be filled on smaller tides 1 he remain¬ 
der of the enclosed space is being laid out 
as promenades, gardens, a motoi park, 
and an open air swimming bath 

The Sea Wall. 

Work on the new sea wall was com¬ 
menced in April, 1931 and this and the 
maiine lake arc now completed The 



Fig. 1. 


I mile, and the provision of a maiinc lake, 
open-air swimming bath, and public gar- 
tlens, at a cost of about ;^5oo 000 The 
contractors are Messrs Edmund Nuttall, 
Sons & Co, Ltd 

An area of 40 acres *'is enclosed and 
reclaimed from the foreshore by a new 
wall containing about 50,000 cb yd of 
mass concrete Ten acres are used as a 
boating lake 4 ft 6 in deep, which is filled 
by spring tides lapping over the lake wall 


wall IS constructed of mass concrete 
16 ft thick at the base, and the total 
height fiom foundatiomto coping level is 
38 It 8 in at the deepest point, OIK* half of 
this height being below shore level The 
foundations are partly on clay and partly 
on the red Tnassic sandstone In each 
case the wall was constructed inside a 
cofferdam of Larssen No 2 steel sheet 
piling driven below foundation level and 
sufficiently high to exclude the tides At 
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the deepest section the piles were 40 ft 
long. A No 7 McKiernan-Terry steam 
hammer, slung Irom the jib of a crane 
, mounted on caterpillar track (Fig. i),was 
used for driving the piles, two piles being 
driven simiiltaneou.sly. Compressed-air 
jetting was used to assist in driving the 
sheet piles, and jjroved a very successful 
method ot increasing the rate of penetra¬ 
tion. 'J'he pressure of compressed air used 
in driving the steel sheet piling was yo lb 
per .square inch. A i J-in. diameter pipe 
and a J-in nozzle were used. The com- 
pres.sed air acting m conjunction with the 
water in the .sand through which the piles 


On the land side the wall thickness 
decreases by stepping back 6 in. at verti¬ 
cal intervals of 2 ft., while the sea face is 
stepj^ed as shown in Fig. 2, the profile 
being designed to break the impact of 
the waves, return the water to the 
sea, and keep the promenade free from 
water other than spray blown over by 
the wind 

Material excavated from the cofferdam 
was tipped behind the wall. Additional 
filling was obtained from excavation of 
the sandhills by a Ruston-Bucyrus navvy 
fin cati'rpillar track. The total volume of 
filling required for bringing the promen- 



Flg. 2. 


were being driven was found to reduce 
the average time reejuired for driving a 
pile from 35 minutes to 25 minutes. 

Where the wall foundations were on 
rock the steel sheet piling was withdrawn, 
but where the foundation was clay the 
lower portions of the piles were left in 
position and 14-tn. square precast rein¬ 
forced concrete piles were driven at lo-ft. 
longitudinal centres under the toe of the 
wall to obtain a greater degree of stabil¬ 
ity. The reinforced concrete piles were 
driven to a set of i in. for 10 blows of a 
50-cwt. drop hammer falling 3 ft. The 
number of piles required was 370, having 
a total length of 5,760 ft. 


ades to the required level was approxi¬ 
mately 280,000 cb. yd. 

On the sea lace and on the stepped back 
of the walls “ Blawforms ” were used as 
shuttering, with a special steerform for 
the curved nosing of the coping ; this was 
supported by curved steel tee-irons and 
wedges as shown in Ftg. 3. Normally the 
shuttering was supported from the ^tim¬ 
bering of the cofferdam, but on a short 
length where the cofferdam was damaged 
by very heavy seas it was necessary to 
erect rolled steel joists as soldiers (Fig. 3), 
strutted and bolted in pairs to carry the 
wall forms. * 

The mass concrete (quality A) used in 
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constructing the sea wall is in the piopor 
tions of 112 lb of rapid hardening Port 
land «cment to 3^ cb ft ot Rossett sand 
^ntl 7 cb ft ot Penmaenmawr granite 
passing through a 2} in screen This is 
liced oil exposed surfaces with a 12 in 
thickness of (jualitv B concrete in the 
propoitions of 112 lb of rapid hard<ning 
Portland cement to 2 J eb ft of s ind and 
5 ji-irts of granite passing a 1^ in seretn 
\ shutter Wtis not used to sep ii etc the 
two qualities of concrete 

The method adf)pted to sepaiiic the 
two loncretes as they were place 1 wa*> 
teiplicc a 12 111 liycr eit B e|tiiliti 


Ihe Blaw-Knox plant used on these 
contracts is illustrated in I tg 4 This 
e ompnseel a steel bin batching plant with 
a I cb yel Rex ini\c‘r Concrete was, 
eltliveied into i cb yd skips with 
bottom opt ning doors anel detachable 
boelics and transported to the forms in 
trains hauled b\ petreil locos Ihc out 
put of the ceincre ting plant when working 
to its full capacity is 60 t b yd hourly 
In the sea wall there are plain butt ex 
puision joints at intervals of Oo ft Ihe 
joints in the coping aie spaced 40 ft apirt. 

\t Intel V ils of 20 ft ilong the inside of 
the w ill are pirtitioii walls 2 It wide ind 



fig 3 


eeincretc adjoining the face of the w ill 
and let this stand at its natural angle of 
rep|>se following this up immediately 
with A concrete for the remaining 
width of the wall Ihc whole of this 
concrete was then well punned and the 
process repeated in 12 in layers until a 
total lilt of 4 ft was attained 1 01 the 
reinforced concrete work, including the 
precast piles the proportions used arc 112 
lb of rapid hardening cement to 2| parts 
of Rossett sand and 5 parts ot J-m Pen 
inaenraawr granite In all concrete work 
the fine aggregate is a pit sand which is 
washed twice before being delivered 011 
the site 


above tin. piomtnade hvtl these form 
spaces in which seats are being provided 
and anchored to 3 in square tinibei plugs 
12 in long east in the conciete Siven 
12 in diameter outlets with flap and 
reflux Velves ait provided through the 
wall at a depth of 4 ft below the promen 
ade level In addition the hllmg is 
drained by Q m gla/ed earthenware open 
jointed pipes 

Ihe promenade includes a 50 ft anel a 
24 ft reinforced concrete carriageway 
separated by an intermediate footpath 
10 ft wide In addition there are a 30 ft 
footpath between the sea wall and the 
24-ft road and a 13 ft path alongside the 
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50 ft loarlwciy The promenades art 
built on filling covered with 9 m of rock 
rubble Ihe earnageways are composed 
pt 8 in of eonen te with H K ( reinforce 
ment and surfaced with a ^ in layer of 
asphalt and their total aie.i is 28000 
sq ytl Precast concrete kerbs supplied 
by the Lueipool Artificial Stone ( o 
I td aie being used ind the footpiths 
are suifieed witheoncnte slabs supplied 
by Constom Ltd (It the latter theie 
are 5 eioo sej yel made with grey con 
Crete aiiel 22 000 sq yd tinted red Ihe 
sub eontrieteirs for the keib laying and 


The site for the bath is 510 ft long by 
410 ft wide On the south side of the 
bath IS the championship area having a 
length of 165 ft and a width of 6 q ft 
In this area the minimum depth of water 
IS 5 ft (> in at the east and west sieles and 
a minimum depth of 15 ft maintained 
in the middle ot the area over a width of 
33 ft for 10 metre diving To the north 
of the championship area the side walls 
are leturned and the width of the bath is 
increased to 330 ft the depth of water 
in a 60 ft width on this le ngth decreases 
mitormly from ■; It at the southern edge 



Fig. 4 . 


footpath construction arc Messrs John 
MeGeoch & Sons, of Wallasey 

The Swimming Bath. 

Ihe open air swimming bath will be 
completed in May 1934, and will provide 
accommodation for 2 000 bathers and 
7,000 spectators < Among the modern 
features to be included are a sun bathing 
beach, under-water and flood lighting, 
and a deep water championship area 
The bath will be 330 ft long by 225 ft 
wide, and filtration plant will be installed 
capable of dealing with the whole con¬ 
tents of the bath in a period of eight 
hours 


to 3 ft 6 in at the north Beyond this 
strip the water level decreases to zero on 
a width of 80 ft measured on the centre 
line of the bath 1 he artificial beach has 
a maximum width of 25 ft The total 
water area is 52,400 sq ft and the con¬ 
tents of the bath are ij million gallons 
The water supply will be obtained 
through two 21 m cast iron pipes from 
the marine lake which will act as a settling 
tank, and after passing through the filters 
the water will be pumped through con¬ 
crete lined cast-iron mams with four 9-in. 
branches leading to the bath inlets A 
i2-in branch off these'hiains will feed an 
ornamental cascade The return from 
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the to the filters \vill be through a 
24 in concietc lined cast-iron pipe 

Construction of the Bath. 

I ho bath has been designed with mass 
concrete walls and a reinforced concrete 
two couise floor the bottom sUb of which 
1 laid without expansion joints except 
where it meets the side wall Ihis slab 
lests on a h in eonsolidati'd laye-r of 
nibble and is O in thick lor a veidth of 
105 ft extending from the northern cch'e 
of the tiath towards the dci^p end boi 
the re mamdc'r ol the slab the Ihickiu ss ij. 
12 in 1 he mnei side eif the w dl is 
formed with a pioje c ting looting be tween 
which and the flooi slab is a r in thiek 
\title al asphalt expansion jejint \. strip 
ol asphalt 2 ft wide covers the juiution 
ol the lower slab aiiel the piojeetiem ol 
the veall looting In both slabs the leiii 
loicement ceinsists ol BRC labile 
eloiible reinlorct ment being used in the 
o m iipixr blab <ind two la ye is ol single 
ItMiforet'iiient in tlic boHom si ib where 
the lattei is 12 in thick Beloic placing 
the top slab the upper surface ol the bot 
tom eouisc lb painted with bitumen 

In the upper slab two senes of cxjiaii- 
sioii joints have been loime^d dividing tlie 
slab into lectangular paiieds appioxi 
matelv 50 ft by 5<.> ft m aiea These 
joints consist of u, 2 ft wide horizontal 
strip of asphalt i 111 thick and a central 
1 111 vertical thickness extendmgthrougli 
out the depth ol the y in slab 1 he liooi 
IS treated with a rendeiing of water 
proofed cement and a hmshnig coat of 
svhite Portland cement, with a rough non 
slip surlace 

The bath wall is foniieled paitly on clay 

• 


and partly on sand, the portion surround¬ 
ing the deep part ot the batli resting on 
forty 14-in square pree.ist reinloiced 
concrete piles driven at fiom 12-ft to, 
13-lt centres Jn the piled length ot the 
wall the heads of the piles aie stripped 
for €i length ol 2 ft in order to piovide a 
bond between the reinforcement and the 
mass cone re te of the w all 1 he minimum 
thickness ot the wall is 1 It r> in and 
uieieascs by steps 10 m wide and 2 It 
fleej) the w,ill looting is 12 in thick 
At the section on the centre line at the 
deep end the wall is 17 ft high \ 12 in 
bv j in cast stone non slip coping is pro- 
vieleel at the e'dge, .ind the laienee scum 
channel is fitted with outlets at 50 it 
centres to a stoneware drain Jhe i.ace 
ol the wall is icnelered with white watci 
juool cement 

I he bath suiiound is <i 6 in le uifeiiced 
eemcrete slab with an mdentc'el suilace, 
laid to fall te) a 12 in by i in surlace 
channel disehirgmg at gullies at 50 tt 
centies 

I lie in.iss eemcrete* in the bath w.ill is of 
the iieliei mixes j)icviousl\ mentiont'd, 
except 111 the dee'p water diving area 
where cju ehty A eemcrete laced with 
12 111 ot quality B was used Kxpatision 
joints in the batii wall aie six m number, 
anrl are lormed ol asphalt i in thick, the 
liemt relge* ol e'aeh joint being caulked 
v\ith leael wool ( onerete* is jilaeed 111 the 
flooi b\ means e)l rectangular i cb yd 
be>tte)m opening skijis hauled on jubilc'e 
tiack fieim the eential mixing station and 
unloaded by a crane travelling on cate*r 
pillar track The eontiact tor the bath 
builehngs lias lece ntly bee n le t to Messrs 
Will lemikinson ol luerpool 


British Standards Institution. 

Mr Maurice F G Wiison, M Inst C F , whei has be tn chairman of the Mam t om 
mittee and chairman of the General Council of the British Staiularels Institution for 
the past five ye*ars, has retired in accordance with the by-laws, anei Mr h J Lllord, 
M Inbt C E , Borough Engmeei and Surveyor of Maiidswoith, has been cli*cted to 
biiccced him as chairman ol the General Council lor the iie xt twelt^c months 


E 


593 




A. G. BOORMAN. 


Combined Bending and Thrust or Tension. 

By A. G. BOORMAN, D.I.C., M.Sc., A.M.Inst.C.E. 

The rapid selection of concrete sections to resist combined bending stresses and 
compression or tension presents some difficulties. It is believed that* the follow¬ 
ing method of analysis will be found convenient, particularly when the bending 
moment does not depend upon the section chosen , it can also be used in other 
cases without difficulty, whether the load is tensile or compressive, and whether 
tlie whole section or only a small portion of the concrete is in compression. 

(onsidenng the case of such a section m which thrust and bending are 
combined {Fig. i) and making the usual assumptions, it may readily be shown that 

P bdP‘' 4 PVn - - ~ . 

|_2 n J 

Assuming p, />', g' and m to be constant, and n' constant for the time being 

P ■= (xhclc. 

The equation remains the same in form when t is the limiting factor. 



Fig. 1. 


Taking moments about the steel m tension 

Jf' - 3 ) + P'C' - I)(I - «')] 

pbd^c. 

This is not to be equated to the external moment, for the latter must be taken 
about the centroid given by the equivalent area of the steel and the actual area 
of concrete in compression for any particular position of the neutral axis. This 
is, at first, a little difficult to visualise and has been overlooked in some analyses, 
but it may be illustrated as follows. Only the concrete in compression exerts a 
resistance, therefore that area only above the neutral axis is effective in fixing 
the centroid. The centroid is the position in which the resultant resisting load 
would lie if uniform strain could exist over the whole area and thj^ portion of the 

* This becomes (w-x) when the neutral axis falls below the lower steel. 
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concrete only resist stress The true moment to which the external moment 
must be equated is 

M M' Pf, 

where / is the distance of the centioid from the tension steel and depends on the 
position of the neutral axis However, it will b“ found that 

dLt' ^'' + {rn J)P'{i 4'')1 
/ -= L ^ — yd 

mp 4 n' -\ {m ~ l)p' 

1 hen M ftbdh vhdi. yd 

— bd\{p ly) 

- bbdh sa\ * 

If therefore, theie are two diffcient concrete sections so loaded tint ?/' and 
p p' andg'' are the same then for a ^'ivtn limiting value of c the loads taken will 
l)( proportional to the dimensions of the section Ihus 

P, 

Pi b^di Mi b^d,^ 

IVoMdcd n' IS the same for both its \alue is immateiial 


b- lO’ 
d- lO* 
^^2 


• * 




__ iQl -1 




a“ 


2’ 

) 


2" 


Maximum value of c » fcOOjbs/b" 
Maximum value at f ^l6,OOOIbiyo’ 


Mg 2. 


It may be shown that this relation holds when eompression exists over the 
whole section, or when a tension is combined with a bending moment 

A rectangular concrete section, called a “ lefciencc section,’ may be chosen, 
and the values of the external load and external, moment calculated which may 
co-exist for all values of n' to give stresses that do not exceed the values of c 
or t selected Any other rectangular section of whatever dimensions, but having 
steel percentages and the value of g' equal to those of the reference section, may 
be called a " similar section,” but will not generally be geometrically similar 
From the known properties of the reference section the properties of a similar 
section may be obtained by a single sample mathematical operation 

As an example a reference section may be taken with the dimensions shown 
in Fig. 2 Here i = lo m , - lo m , g' - o 2, w — 15, and the maximum values 

of c and i are 600 lb per square inch and 16,000 lb per square inch respectively 
These paiticular values need not be taken, but reference curves may be worked 
out for any figures which appeal to the designer The preparation of the curves 
will be found a httle laborious, but once obtained will be equally useful to those 
given. 
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In 3, 4 and 5 are curves derived for the reference section, using various 
percentages of steel from o-z per cent, to 3-0 per cent, on the tension side and for 
the following conditions: 

(a) Steel on the tension side only, 

(h) Steel on the tension side equal to twice the steel area on the compression 
side, and * 

(t) Steel on the tension side equal to the steel on the compression side. 

It may be found (onvenient to re-draw these m three ditterent colours on 



Fig. 3 . 


the same plan and to a larger .scale, when it will not be difficult to interpolate both 
for steel percentages and tor compression-to-tension steel ratios up to unity. 

It will be qbseived that the method of plotting shows in a single diagram any 
combination of tension or thrust with bending moment, whether compression 
exists over (he whole depth of the .section or on part of it only. For sections 
having compiession steel the curves have been stopjied Where the neutral axis 
has moved up to the steel line. In general, the position of the neutral a.xis 
should be noted when selecting a section. 

The left-hand peak for each curve .shows the point wher» the steel stress 
ceases to be the limiting factor (which is the case to the left of the peak), or where 
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the concrete strebs ceases to be the deciding factor (which is the case to the nght) 
hor a small range of combinations only is it possible to choose a section in which 
both tension steel and concrete are simultaneously fully loaded The right-hand 
peak IS the position where the whole area of concrete is m compression, as is the 
(ase also to the nght of this point All curves are continuous through the moment 
axis Ihis may be understood by considering the moment for low loads to be 



Fig 4 


produced by a very small thrust acting at a very great distance The load 
gradually reduces, moving to an infinite distance, so that a finite moment is 
produced with zero load 1 he thrust then changes sign to a very small tension 
and gradually returns, producing greater moments for gradually increasing 
loads , 

It must be noted that the whole of the section of reference has been used 
in calculating resisting,, forces and bending moments Where this is contrary 
to local regulations for certain members a set of curves may be calculated with 
this vanation , but since the neglect of the concrete outside the steel only affects 
the side of the member which is in compression, and since here the steel will not 
be highly stressed, a close approximation may be obtained by using the reference 
curves to choose the section and then adding the thickness of fireproofing to the 
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dimensions 1 he stod m compression may then be moved outwards a small 
distance m ordci to make use ol its full viluc 

riio following L\am])le will assist to demonstrate the method 
lo choose a section to < anV 200 ooo lb thiust, and 2,000,000 lb m bending 
moment assuming 0 600 lb per scpiare mcli t 16 000 lb per square inch, 

and m i‘) * 



Fig. 5. 


I ry a section with d -^o m and b — 20 m 

Then the equivalent load (that producing equal stresses) on the reference 
section would be 

P — — 33 300 lb 

• -2X3 

,, 2,000,000 ,, 

M — —- = 111,000 lb m 

2 X 3® 

From inspection of the reference curves it is evident that the section would suit 
if reinforced with 2 per cent on both sides, or with 2 5 per cent on the tension 
side and i 25 per cent on the compression side, or with more than 3 per cent, on 
one side only (the latter being unsatisfactory). 
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Assuming a section with i = 35 in. and b — 1$ in., the equivalent loads 
become 


P - 
M 


200,000 „ „ 

-= 38,100 lb. 


1-5 X 3-5 
2,000,000 


15 X 3 - 5 " 


ioq,ooo lb. in. 


The following reinforcement will be suitable: (<?) 2 per cent, on both sides, 
{b) 2-5 per cent, on the tension .side nnd 1-25 per cent, on the compression side, 
or (c) more than 3 per cent, on one side only (the latter being unsatisfactory). 





In this way different sections may be copipared rapidly. Further, it is 
possible to use the curves to visualise the effect of variation in the external 
moment or load or in both. 

Thus, for the case considered, choosing a 30-in. by 20-in. section reinforced 
with 2 per cent, of steel on both sides, if the thrust can fall to zero the section 
will be perfectly safe, even with a 70 per cent, greater bending moment. If the 
thrust is constant, any increase in bending moment will cause the safe stress in 
the concrete to be exceeded. If the bending moment remmns constant, an 
increase in the load will only cause a small overstress in the concrete, even for a 
60 per cent, increase in load. 

For low percentages of reinforcement it must be noted that for sections chosen 
for low eccentricities, it is possible to render the section dangerous to the point 
of fracture by reduction of the thrust if xmaccompanied by reduction in the 
bending moment. A similar effect is obtained if it is possible to reduce the load 
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without moment for sections subject to tension and bending, but this applies in 
the use of high reinforcement percentages. 

Case where the eccentricity is known. 

This occurs where the load to be carried is eccentric, either fixed ^n a certain 
•position or necessarily at a certain distance outside the stanchion. 

In the first case, if it is possible to move the stanchion so as to carry the load 
centrally, this should be done. If the eccentricity is very low (less than about 
O'ltxf) compression will exist over the whole surface, and the centroid will be fixed 
for a fixed section, and will always be central for a symmetrically reinforced 



member. Thus choice of a tiial section will immediately fix the eccentricity 
and therefore the bending moment, and no difficulty occurs. 

In the second case the bending moment depends on the properties of the 
section ; consequently for a first trial a position for the centroid must be assumed. 
In the case of thrust, if it is desired to use less than 2 per cent, of reinforcement, 
take the centroid at a distance from the centre line of the member towards the 
compression side of o-jd when the thrust is within of the tension steel, and at 
0'2d when the tlirust is farther than id from the tension steel. 

If it is desired to have more than 2 per cent, of reinforcement, use O'id. 
In the case of tension (omitting instances where there is less than i per cent, 
of steel) take the centroid at a distance of o-id from the centre line of the member 
towards the compression side. Then the first trial section will fix the bending 
moment, and the curves may be used. •» 

When suitable dimensions have been obtained, note the value of n' and, 
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from the centroid curves given in Figs. 6, 7, and 8, find the actual position of 
centioid. If this agrees with the assumption, the first trial is correct. If not, 
take the new position of the centroid and obtain the corresponding bending 
moment, and repeat. 

Example. 

It is desired to carry a load of 200,000 lb. from a bracket at a distance of 
4 in. from the edge of the stanchion. 

Try a section with = 30 m. (overall measurement 36 in.) and b ~ 24 in. 
The eccentricity from the centroid is 18 in. + 4 m. — 3 in. = 19 in. (assuming 



Fig. 8. 


stanchion) and the bending moment is 19 x .200,000 3,800,000 lb. in. The 

equivalent loads on the reference section are 

200,000 o ,, 

P — -^ - - 27,800 lb. 


M =- 


3 X 2-4 
3,800,000 


- — 176,000 lb, in. 


3-* X 2-4 

This requires more than 3 per cent, on both sides. 
If we increase the width to 28 in., 

_ 200,000 o ,, 

P ^ -L =r 23,800 lb. 

3 X 2-8 

,, 3,800,000 ,, . 

M = ^^ = 151,000 lb. in. 
3* X 2-8 
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2-5 per cent, on both sides is just sufficient, and n' 0-67, r' — o-iiS, and 
r - ()-ii8 X 30 ^ 3-54. 

The actual eccentricity is 18 + 4 — 3-54 = 18-46 in. and the actual bending 
inotnent is 18-46 x 200,000 --- 3,690,000 lb. in. 

The bending moment being somewhat smaller than in the first trial, a 27-in. 
section width is trieci. 

Tlie equivalent loads become 


P 

M 


200,000 
3 X 2-7 
3,690,000 
3 “^ X 2-7 


- 24,700 lb. 
ig2,ooo lb. 


in. 


The percentage reinforcement for this width would refpiire to be a httle greater 
than 2-5. 

It will be clear that if a square or flat section were desired, the first trial section 
would liavc been chosen accordingly ; the process can be repeated to give any 
required shape. 


Tests of Vibrated Concrete. 


At the University of Stuttgart compara¬ 
tive tests of vibrated and hand-tamped 
concretes with various water-cement- 
ratio.s have recently Ix-en cariied out by 
O Graff and I\. Walz The vibration wa.s 
produced by a “ Pervibrator ”—described 
in this journal in Uecember 1930—a 
machine which floats in the freshly- 
placed concrete. The following notes on 
the tests have been compiled from an 
article in " Beton und Kisen ” 

Tests were made on columns approxi¬ 
mately 12 in. square and 4 ft. 2 in. 
long and on 12-m. cubes. Two series of 
specimens were made, one containing 
about 400 lb. of Portland cement per 
cubic yard of finished concrete and the 
second containing 260 lb per cubic yard. 
The aggregates used were Rhine sand 
and gravel. 

In the first series the proportions of 
the dry volumes of aggregates to i part 
of cement w-erc 1-60 parts from zero to 
1 mm., o-8o parts from zero to 3 mm., 
1-60 parts from 3 ^m. to 7 mm., and 
4 parts from 7 mm. to 30 mm. This 
series was sub-divided into two parts, 
A and B, by using different quantities 
of gauging water, the water-cement-ratios 
being 0-52 and o-8i by weight respec¬ 


tively and the corresponding weights of 
cement in t cb. yd. of concrete 400 lb. 
and 401 lb. respectively. 

The proportions ol the volumes of dry 
aggregates in the second series were 2-60^ 
parts flora zero to i mm., 1-30 parts 
from zero to 3 mm, 2-60 parts from 
3 mm. to 7 mm , and 6-50 jiarts from 
7 mm. to 30 mm Two sub-divisions, C 
and D, weie made with cement-water- 
ratios of 0 84 and i-2g by weight and 
containing 260 and 255 lb, of cement 
per cubic yard. 

After being stored for 7 days under 
damp cloth and 2r days in air the speci¬ 
mens were weighed and tested with the 
following results. The figures given are 
the average results for vibrated specimens 
and those enclosed in brackets are for 
tamped specimens. 

Compwssive 


Dt*nwty strength 

(lb. per (lb. per 


Specimen 

cubic foot) 

squarr inch) 

Column A 

148 (140) 

5400 (i960) 

Cubes A . 

(140) 

(2470) 

Column B 

153 (143) 

2020 (2180) 

Cubes B . 

(H 4 ) 

(3180) 

Columns C 

148 (141) 

2C)00 (1400) 

Cubes C . . 

(142) 

(2060) 

Columns D 

146 (14I) 

738 (880) 

Cubes D . 

(142) 

(1350) 
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FORD POWER HOUSE AT DAGENHAM. 


The Foundations of the Ford Motor Company’s 
Power House at Dagenham.—Ill {Concluded). / 

By R. V. ALLIN, MJnst.C.E. 

Turbine Basement Walls. 

The walls of the basement are of reinforced concrete designed as cantilevers 24 ft. 
high from basement to ground floor at + 20-00 O.D. (Fi^s. 30 and 30A). To allow 
a layer of a.sphalt to be put on at the back of the walls for their full height before 
the mass concrete was poured, a skin wall was ncce.ssary of sufficient thickne.ss to 
embed the walings of the steel >.hcetmg, which consisted of rolled steel joists. 
Owing to leakage of water through tte sheet piling it was found impracticable to 
build this wall in concrete sufficiently watertight for satisfactory asphalting. A 
9-in. brick wall backed with concrete was therefore substituted on which the asphalt 
was laid, drainage being effected as the work proceeded by omitting bricks where 
necessary. The reinforcement of the main wall was arranged in groups of six 
bars with intervals between the groups to facilitate the work of asphalting after 
the bars had been placed. The thickness of the wall between the face of the 
asphalt and the back of the 2-in. hollow space behind the q-in. glazed brick 
facing is 6 ft. At the corners of the basement there occurs a change in the canti¬ 
lever action of the walls due to the restiaint of the end walls which is consider¬ 
able, and small-scale experiments were made to determine the distribution of the 
stresses. Fig. 31 shows the arrangement ol the diagonal reinforcement employed 
as the result of the investigation. 

Pump House and Valve Chamber. 

In this part of the basement the loads were such that the floor and walls 
could be safely carried by piles. The jiump well was formed in the lower portion 
of a caisson 54 ft. long by 25 ft. wide, which was sunk in compressed air to a 
depth of — 35-25 O.D. and subsequently cut off above floor level {Fig. 32). 
After the caisson had been sunk the piles mentioned were cut down as the excava¬ 
tion around it proceeded. Those piles which had toe levels above that at which 
the caisson had been founded were re-hammered, and it was found that the 
material around them had been loo.sened by the sinking of the caisson to such 
an extent that some of them went down a further 14 ft. before showing the set 
to which they had originally been driven. 

On the site of the pump well caisson No. 5 Larssen sheet piling, 80 ft. long, 
forming a part of the original .scheme, had been driven. An endeavour was 
made to pull out this sheeting, but although a pull of 300 tons was applied by 
jacks, which stretched the pile 3 in. elastically, no permanent withdrawal resulted 
{Fig. 33). It was therefore necessary to burn off this sheeting in short lengths 
ahead of the cutting edge of the caisson as it was lowered. Both oxy-acetylene 
and the electric arc proce.sses were u.sed, but the former method proved more 
satisfactory. 

In carrying out the excavation around the pump well caisson considerable 
trouble was experienced through the escape of air from the faces of the approach¬ 
ing tunnel into the ballast, the top of which was about 3 ft. below the lowest 
point in the excavation. This air chiefly came in through gaps between the 
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sheet piling and the outside of the intake shaft, and brought considerable quantities 
of water with it. Although it was possible to deal with the water, the air caused 
a considerable amount of trouble when pouring the concrete. This difficulty 
was met by leaving vent pipes in the concrete as a relief to the air pressure. 
These pipes were afterwards grouted up. 

The chamber which contained the screens was formed m a stdel caisson 
sunk under compressed air to a depth of - 36 25 O.D. There were two air¬ 
tight roofs in this caisson, the lower one over the working chamber and that 
required for constructing the openings into the pump well and intake shaft. 
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The roofs were constructed of rolled steel joists and concrete, through which 
the two working shafts passed. When making the openings to the pump well 
caisson and intake shaft it was discovered that a water channel with a cross 
sectional area of about 2 scj. ft. had been formed around three sides of the caisson. 
This channel had been made by the air pressure from the tunnels passing through 
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Fig. 31. 

the soft peat imrnediately above the ballast (at about — 17-00 O.D.) into the 
excavation for the pump well basement mentioned. After sufficient air pressure 
had been put on to drive the water out of this channel it was filled with lime 
grout. 

The concrete in the north-west wall of the north-west opening from the 
screen chamber into the intake shaft was found to be permitting»a leak to the 
extent of about 350 gallons per hour at a level of about -- 20-00 O.D. This 
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FORD POWER HOUSE AT DAGENHAM. 


water, which came from the back of the wall, was under a head of about 20 ft. 
Messrs. John Mowlem & Co., Ltd., the contractors, successfully applied a 
chemical consohdation process to seal the voids in the concrete through which 
the water was passing. Briefly, this process consists in forcing into the concrete 
under pressure two chemical solutions successively which re-act on each other 
and Jorm an amalgam which fills the interstices of the concrete and renders it 
watertight. In this instance six holes of about 2 m. diameter and about 2 ft. 
apart were drilled into the face of the concrete wherever water was entering 



to depths and in directions dictated by experience. Solution No. i was pumped 
in under a pressure of about 300 lb. per square inch—with hand pumps—until 
it appeared in many places on the face of the wall; it was immediately followed 
by solution No. 2 at a higher pressure {600 lb. per square inch) to mix the chemicals. 
These operations were repeated until no signs of leakage appeared over a distance 
of 24 in. radius around the hole treated, and were continued until complete 
watertightness was attained. 

The screen chamber was divided by concrete walls into four compartments 
for installation of two twin-flow screens and regulating penstocks. 

The two land shafts consisted of ten steel strakes each 13 ft. 6 in. inside 
diameter. Each shaft had two compressed air working chambers, one for sink¬ 
ing the shaft and one immediately above it, into which the shield was received 
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at tho end of its drive from the river shaft, through a g-ft. diameter plugged 
opening. 'I'he sinking of the shafts was controlled in the earlier stages by, 
hydraulic jacks supported on guide trestles and attached by links to the steel 
Work (Fig. 35). Water kentledge controlled the subsequent sinking. The top 
o^ the shafts was at i- 19-50 and they were founded at — 49-50 on dark sandy 
clay. The axes of the tunnels entered the shafts at ~ 36-00 O.D. 

Concrete. 

The concrete used on the work described was of the following qualities. 
Quality A: 112 lb. (i bag) of lapid-hardening Portland cement to 6 cb. ft. of 



Fig. 33. 


Thames ballast (not e.\cccding 2^ in.) ; Quality B : 112 lb. of rapid-hardening 
Portland cement to 6 cb. ft. of Thames ballast (not exceeding in.) ; Quality C ; 
112 lb. of rapid-hardening Portland cement to 2^ cb. ft. of .sand up to I in., and 
5 cb. ft. of coarse aggregate (] in. to f in.); Quality E : 112 lb. of high-alumina 
cement to 2J cb. ft. of sand up to I in., and 5 cb. ft. of coarse aggregate (J in. 
to I in.). Quality A was specified for mass concrete under compressed air floors 
generally ; B for compressed air floors, the walls of the turbine basement, screen 
chamber and shafts, and pile caps; C for beams and slabs; and Quality E 
for precast piles. 

It was specified that a [-cb. yd. sample from each delivery of Thames ballast 
should be .screened and that the quantity of sand passing through a J-in. mesh 
should not be less than 40 per cent, or more than 65 per cent, of the ballast 
retained on the screen, and that if necessary sand or screened ballast should 
be added until the necessary proportions were obtained. It was,^urther specified 
that in the event of the voids in the aggregate—after the addition of the sand 
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required exceeding 15 pei cent, the propoition of cement should be increased 
until it was at least 25 per cent iri excess of the voids 

Ihe following mniimiim crushing stiengths for h in test cubes, seven days 
hftcr (dsling, were sjKcilied Qualities A and B, 2,500 lb per square inch. 
Quality (, ^,000 lb jier squaie inch , Quality E, 4,000 Ib pei square inch 
Owing to the fact that theie was no dncct access by load to th<j site of 
the powei house during the greater part of the construction, practically all the 
mateiial and plant had to be water borne, and a timber whaif was built along 
the whole frontage of the site from which mateiial was handl<*d and placed by 



Fig 35 


i2-ton and 15-ton electric derricks {Ftg 34) At the west end of this wharf 
was erected the mam concrete mixing station {Ftg 35) which consisted of three 
i^-cb yd. batch mixers, electncally driven, supplied with aggregate from over¬ 
head hoppers from a 7-ton derrick that also unloaded it from the barges. The 
cement was brought to the mixer by a belt conveyor from a cement shed on 
the wharf Aftei* it was mixed the concrete was shot direct into bottom-dumping 
skips on wagons and hauled to the work by petrol locomotives on 24-in. Dccauville 
track 

The compressed-air installation for the work which has been desenbed 
consisted of two rotary compressors with a capacity of 1,020 cb ft. of air per 
minute at 15 lb per square inch and two delivenng 610 cb ft. per minute at 
15 lb per square inch An emergency plant, comprising one of th^larger com- 
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pressors coupled to a Diesel oil engine, was supplied for use in the event of a 
total failure of electric power. Ingersoll-Rand compressors supplied high-pressure 
u'r for tools. Fig. 26 shows the arrangement of the compre.sscd air distribution. 

In addition to the work described, this contract included two cast-iro'h 
tunnels 7 ft. 3 in. internal diameter subsequently lined with concrete, connecting 
two shafts sunk in the river with tho.se already referred to, sunk at the power 
hou.se. Circulating water for the electrical machinery and for use in the factory 
]s drawn from and returned to the river in these tunnels, and dredging has been 
carried out so that the tops of the river intake and di.scharge shafts are kept 
at a lev'el at which they will always be submerged. The shafts are provided with 
screens. A dividing wall of No. 3 Larssen sheet piling 200 ft. in length .separates 
the.se shafts to prevent the dischar^^ed warm water from entering the intake 
tunnel, and both orifices are protected from shipping by a timber staging. 

The works compri.sed in this contract were commenced in August IQ 30 
and substantially completeil in Septeinb.er 1932. 

The author desires to express his thanks for the permission to write these 
articles given on behalf of the P'ord Motor Co., Ltd., by Mr. J. H. Boyd, M.I.A.E., 
Chief Engineer of the Power and Construction Department, who was engineer 
for the whole of the works at Dagenham, and to Sir Cyril Kirkpatrick, PP.Inst.C.E., 
under who.se direction as consulting (‘ngineer the works de.scribed in this paper 
were de.signed and constru' ted, and for whom during the latter halt of the work 
the author acted as resident -engineer. The main contractors for the works 
described were Messrs. John .Mowlem & Co., Ltd. 

{Concluded.) 


Book Reviews. 


“ Mlttlg gedrficHte Saul«n. By A. Klelnlogel 
and K. HainaUKdnUl. 

Berlin : W. Ernst & ^hn. Price ; R.M. 4 bo. 

This is the second part of the authors’ 
book dealing with examples of calcula¬ 
tions in reinforced concrete design, and 
covers the various methods adopted in 
detailing axially-loaded columns with 
hooped or spiral binding. A .section i.s 
also given treating the modifications 
required when the slenderness ratio of 
the column is greater than 15 for hooped 
columns or 13 for columns with spiral 
wrapping. The examples included are 
worked in detail. 

“Bshalter, Maate, Scbornstelna, Rohrlal- 
tunaan'' (** fiandbucb fUr Elsanbatonbau.” 
Vol. IX). Parts 1 and 2 . By Dr. F. 
BeniMrsar. 

Br-rlin: W. Ernst & Sohn. £rice : R.M. 5-50 each. 

The first two parts of this volume, dealing 
with the design and construetkm of re¬ 
servoir, poles, chimneys and pipes, have 


been written by Professor B. Loser, of 
Dresden, and carry the subject matter 
up to special classes of tanks required in 
certain industries. 

The opening chapter <leals with the 
materials used in making concrete tanks 
and the means adopted for securing 
impermeability. Considerable attention 
is given to special waterproofing and 
acid-resusting compounds. This is fol¬ 
lowed by a list of completed tanks and 
their dimensions and wall thicknesses. 
To English readers the drawings of details 
of reservoirs and tanks will prove useful, 
as indicating the principal features of 
German design. A* large number of 
completed structures is shown, including 
reservoirs below ground, elevated water 
tanks, gasholder tanks, and swimming 
baths. Many of these are of unusual 
dimensions and recent construction. 
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Reinforced Concrete Residential Flats. 


Ar C«>rnwaU Ciardcns, Kensington, S.W , 
a. block ()l flats has recently been com- 
ph'ted to the design ol the Jistate Depart¬ 
ment of the I’nidential Assurance Co. 
This building is nriteworthy as being the 
first of its kind erected in London in 
whicli the uhole ot the structural work 
is executed in reinforced concrete The 
elevations (fuf' i) are in white Poitland 
cement concrete At tourth floor level 


block. The planning of the first, second 
and third floors is similar, with four 
flats on each floor. At fourth-floor level 
a wide verandah has been built on the 
north end of the block, and a narrower 
verandah on the south and east*sides 

Construction. 

'I'lie toundations were taken down to 
the London clay, and consist of isolated 



Fig. 1. 


there is a balcony w ith rcs-onstructed stone 
corbels and tympanum. 

There are twi'iity-four residential flats 
divided into thiee types according to the 
accommodation provided. Jn the base¬ 
ment are the coal and coke stores, lug¬ 
gage store, electricity sub-station room and 
meter room, store rooms, porters’ room, 
and a flat for the resident porter. Access 
to the ba.semcnt is by stairs and lifts 

At ground-floor level is the main 
entrance hall which extends as a central 
hall from front to back Four flats are 
provided on this floor. Each flat is 
situated at a corner of the rectangular 


reinfoited concrete lootings. These are 
sipiare in plan, their dimensions being 
proportional to the column loads. The 
icmlorcement consists of a mat of |-in. 
bars at 6-in. or 7-in. centres. The 
columns are square in cross section, the 
largest having a 27-in. side and being 
reinforced with twelve ij-in. vertical 
bars and links. This column stands 
on a pyramid-shape footing ii ft. by 
10 It. 3 in. in plan having a 9-in. rein¬ 
forced slab at the bottom. In the columns 
and lootings the proportions of the con¬ 
crete are 1:2:4. 

Below the basement fioor’*are special 


612 


October, 1933. 



CONCRETE 

I AWO jl 

t.^-OONSTRUCnONAL ENCINEERINC^ 



MACHINERY. 



THE NEW 

SUPER-SEVEN Victoria Mixer 

(Mixed Batch Capacity, 7 c.ft.) 


STANDS CN ITS MERITS 



SPEEDY MIXING AND DISCHARGE. 
—Drum fitted with TEN Victoria 
hopper type Blades. POWER 
UNIT, —Latest “Lister" 
B.H.P. hifhHipeed Radiator- 
cooled Petrol Enfine. 
BALL BEARINGS. 

—F I c t e d to all 
continuously run¬ 
ning shafts. 


LOADING SKIP.—Electrically-welded 
having no rivets to obstruct free 
flow of materials Into Drum. 
DISCHARGE CHUTE.—Special 
Interlocking device fitted 
which autofnatlaiily locks 
Chute in either position. 
WATER TANK. — 

Syphon - operated 
tank ensuring 
accurate water 
measuring. 


CONTROLS.—All fevers conveniently 
grouped—no " holding-on " neces¬ 
sary during any one operation. 
PORTABILITY. — Mounted on 
spring-borne Road Truck. 

Can be supplied on TWO- 
WHEEL TRUCK for 
quick transport If de¬ 
sired. WEIGHT.— 
IMONS (approx.). 


WELL ADCVE ALL RIVALS 

May we send you particulars of this high-quality Machine? The price is reasonable. 



CRANES-CONVEYORS- MIXERS- PUMPS. 

TsUphwe .* Bath 2x77 (4 lineif. Telegrams : Stothert, Bath, 
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ON WALLASEY SEA WALL 


We illustrate above a Blaw-Knox Central Mixing Batcher Plant in 
use by Messrs Edmund Nuttall, Sons & Co , Ltd , at the Wallasey 
Promenade Improvement Scheme The output of this plant when 
working to its full capacity is SO cu yds of concrete per hour 
Blaw-Knox Batcher Plants—fitted with the Blaw-Knox Aggremeter 
—provide the Contractor and Engineer with the logical means of 
controlling concrete mixtures in the field, so that an unvarying 
concrete of high quality and strength can be obtained quickly and 
economically 



“ Blawforms,” which have been used on over 31,000 contracts, 
were also used on the Wallasey Promenade Improvement Scheme, 
because of their simplicity and economy for shuttering work for 
concrete structures 


BLAW-KNOX LTD. 

NEW OXFORD HOUSE, HART STREET, W.C.l. 
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floor boams continuous between two 
columns and with cantilever extensions 
to carry the party wall without bringing 
the exterior row ot column footings close 
to the line separating the two buildings 
In a similar manner cantilever beams 
were inserted in the basement to carry 
a portion of the building over the Metro 
politan Railway tunnel at the junction 
of Stanford Road and C ornwall Gardens 


was adopted the design was altered to 
take advantage of the reduced loading 
(40 lb per square foot) permitted under 
the code Ihe floors were constructed 
m concrete mixed in the proportions of 
r T J 3 1 he construction consists of 

mam tee beams of reinforced concrete 
between which the hollow tile floors span 
Typical mam beams are xi m deep 
overall and 7 in wide m the web with 



Fig. 2. 


When the original drawings were made 
it was not expected that this tunnel would 
be met with in the excavation con¬ 
sequently a re-arrangement in the de'-ign 
of the basement became necessary and 
the difficulties of construction were con¬ 
siderably increased during the period 
from June to November of last year 
Originally the floors were designed to 
carry a superimposed load of 70 lb per 
square foot as required by the L C C 
Regulations, but after the '* Steel Code ” 


flanges 17 in wide, the cross sictions of 
the beams varying with the spans 
Between these lieams the hollow-tiled 
floor consists of 10 hi by 4I m tiles at 
13-in centres, giving a 3 in space to 
form the web of the secondary reinforced 
concrete beams 1 he flanges of the 
latter are 2 in deep, the tops of the tiles 
being set at this distance below the floor 
level, and are reinforced by ^-in bars 
at i2-in centres All suspended floors 
were screeded for wood-block surfacing 
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The stairs are constructed of reinforced 
concrete cast in situ, and finished in 
granolithic on which carpeting has been 
laid. 

Walling. 

There are two classes of interior walling, 
(i) a 2|-in hollovs tile wall plastered on 
both sides for use as internal partitions, 
and (2) lor the partition walls between 
pairs of flats a wall consisting of two 
skins ot 2.J-m hollow tiles with a 2-in air 
spare between, and 2^-in. moler solid 
blocks supplied by Messrs. Sankey tor 
the staircase partitions. Partitions are 
constructed directly on the floor as 
ro<tiiircd. 

The exterior walling consists of a 4^-in. 
reinforced concrete slab, a 2-in air space 
and a 2^-in. inside tile with plastering ; 
till' materials on the inner side ot the 
4 J in, reinforced concrete slab are re(|uired 
to conform to the L.C.t'. reipiirements lor 
fire-resisting construction, the slab itself 
being capable ot resisting any possible 
combination of structural and wind 
loading. In the reinforced concrete slabs 


the reinforcement consists of a mesh of 
J-iii. horizontal bars at i2-in. centres and 
i-in. vertical bars at the same centres. 

/•'/g. 2 illustrates the construction of a 
portion ot the w’alhng on the balcony 
at the fourth floor level. A sheet metal 
moving shutter was used to separate the 
white concrete lacing from tfie grey 
concrete backing. The front and back 
forms for the wall consisted of |-in. water¬ 
proof plywood built into panels with 
stiffened edges. Tliese ])roved very 
succc'ssliil anil some were used as many 
as^ifty times before they were scrapped. 
The thickne.ss of the ordinary concrete 
IS 4 ill. and the white Portland cement 
concrete facing is i in. thick. The steel 
plates u.scd w'cre ,'fl-in. thick, 0 ft. to 7 ft. 
long, and 18 in high. Both the facing 
and backing concrete were placed in 
18-m. hits before the men raised the steel 
jilates to allow' them to’bond together. 

'J'he contractors w'ere Messrs. Hall, 
Beddall & Co , Jdd., and Messrs. F. 
Bradford & Co., Ltd , designed and con¬ 
structed the reinforced concrete work. 
The steel reinforcement was supplied by 
the United Steel Co., Ltd. 



TIE YOUR 
REINFORCEMENT 
THE 

CORRECT WAY 
WITH 


E. L. E. 
WIRE TIES 



These British annealed steel wire ties are British Made, and are cheaper, quicker, easier, 
and more efficient to use for tying reinforcement than any other method. Supplied in the 
exact lengths required, they automatically and accurately tie the reinforcement so that it 
cannot possibly slip. They show definite savings in labour and materials over coil wire, 
and have made possible many economies in reinforcement fixing on contracts throughout 
the country. Send for samples and prices. 


EDWARD LE BAS & CO. LTD. 


DOCK HOUSE, 
BILLITER STREET. 


Telephone : Monument 3S7I. 


B.CJ3. 
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Pulpit at Bishop Andrewes 
Church, St. Helier, Surrey. 

Architect; Ceddes Hyslop. Esq.. 

A.R.I.B.A. • 

Contractors: H. M. Nowell, Ld., 

Enfield. 





Example of concrete construction in situ with 
Tempered Presdwood Lined Forms 


FOR SMOOTH FINISH 

WITHOUT REMDERINC 

Tempered Presdwood forms can 
be used from 10 to 15 times. 

Write for sample and particulars. 



»AMUII WOOO 


TEMPERED .PRESDWOOD 

(Mtdt In Swtdan). 

masonite limited, BEVIS marks, LONDON, E.C.3. > Avnu. u46/7,$ 
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Why 

we guarantee 

Acid-proof 

Concrete 



BECAUSE 

KaBe Materials have enabled tanks, floors, 
>walls,&c., to be covered and rendered immune 
to the attacks of acids, alkalis,&c. Concrete 
tanks made with ordinary Portland cement 
can be constructed and treated or lined (as 
the case may be) with our Acid, Alkali, Oil 
and Water Resisting Materials, so as to 
render such Tanks entirely resistant to 
any aggressive liquid for many years. 

The difficulties which very often arise In 
the construction of floors subject to 
aggressive liquids can now be permanently 
overcome. Over one million square feet 
of flooring have already been laid on the 
KaBe system In all parts of the world. 

We Invite Engineers, Architects 
and Contractors to consult us. 


H. WINDSOR & CO., LTD. 

SPECIALISTS IN ACID RESISTING PRODUCTS 

34 VICTORIA STREET - - - LONDON, S.W.f. 



I RECENT PATENTS RELATING TO CONCRETE. 

Recent Patents Relating. to Concrete. 


Structures of Reinforced Concrete. 

376 , 259 .—J H de W Waller, 11-5, 
(jrafton Street, Dublin March 28, 1931 
A method of building with reinforced 
concrete, cement, plaster, or like material 
comprises stretching woven flexible ma¬ 
terial composed solely of vegetable hbres, 
substantially in a straight line between 
suppoitmg means to give it an initial 
tension and then applying one or mere 
layers of concrete cement plaster, 01 the 
like to the flexible material uhu h formS 
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Structures of Reinforced C oncrete 

the reinforcing means and is kept under 
permanent tensile stress in the finished 
structure In the double wall shown m 
horizontal section in t hessian (2) foi 
the outer wall is secured at one end to a 
rail (not shown) supported by concrete 
pillars (5) and after being stretched is 
fastened to one or more other supports 
according to the length of the wall The 
hessian is preferably wetted to shrink it 
and IS then covfered with a thin paste of 
concrete or cement, and when dry is 
covered with layers (13,. 14) to form the 
outside wall The hessian for the inner 
wall 13 fastened to timber strips (6) secured 


to the pillars (5) and when stretched m 
place is covered with plaster (15) which. 
IS pressed through the meshes of the 
hessian to form a coating (16) The 
pillars (5) may be of timber 

In the roof shown m I tg 4, hessian (2) 
IS maintained in a stretched state over a 
ridge pole (20) Wire netting or other 
metal leinforcement may lx placed under 
the hessi.in to prevent it sagging A layer 
of cement or conctctc plaster (23) is 
placed over the outside of the hessian, and 
when this layer has set a layer (24) is 
placed on the inside, covering both the 
hessian and the wire netting 

The application of the invention to 
floors IS indicated in Ftgs 5 and 6 In 
the construction shown in I tg 5, the floor 
IS adapted to be supported by footings 
(40) and concrete supports (41) A layer 
ol sand (42) is spread over the ground so 
as to be level with the supports and the 
hessian (2) is laid on top and when 
stretehe'd is secured to the footings (40) 

C oncrcte (43) is then applied to the hessian 
to form the floor surf ice 

An upjicr floor may be made as show n in 
I ig 6 the hessian (2), which is stretchcei 
over the floor joists (44) and fixed to the 
top of the wall plate (17), being covered 
with concrete (45) 

1 loors or walls may be built from units, 
such as shown in Fig 7, ceimpnsing 
hollow tubular members (50) reinforced 
with hessian (2) I he membeis re built 
around a framework of paiallel members 
(51), preferably of timber, which are held 
m place by readily remov able bracing {52) 
lo form a floor, the membeis (50) are laid 
side by side the j unts are grouted, and 
the whole covered with concrete, the 
undersides being, if desired, plastered to 
form a ceiling A space may be left 
between any two tubular members, and a 
reinforcing bar placed in this space which 
IS filled with concrete to form a joist 
To form a wall, the tubular members are 
laid horizontally or ve^ically and bonded 
together by cement mortar, the outside 
and inside being covered with a thin layer 
of concrete, cement, plaster, or like 
material The invention may be applied 
to the construction of beams and stairs 


Obituary. —We regret to announce the death of Mr Cecil Sainsbury who was 
with Messrs Stothert & Pitt, Ltd , for 4*3 years, and for many years joint managing 
director of the Company. 
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DATA FOR PRICING REINFORCED CONCRETE.* 


28s. 6d. 32s. 6d. 
34 s. od. 40s. od. 

from £ig per standard 
.. „ 

s. d. 

per cwt. 8 6 


MATERIALS DELIVERED 4 MILES FROM CHARING CROSS. s. d. 

Best Washed Sand ......... per yard 7 9 

Clean Shingle. | in. mesh ........ „ 69 

.. ,, i in. mesh.„ go 

Thames ballast .......... „ 69 

Broken brick (i in.) ......... ,, 10 6 

Best British Portland Cement (delivered London area) per ton 46s., including non- 
returnable paper bags ; 44s. gd., including charge for hire of jute sacks. 
Rapid-Hardening Portland Cement . . delivered London 7s. 6d, per ton extra. 

" Colorcrete ” red and buff rapid-hardening Portland Cement, delivered London 20s. 
per ton extra 

Coloured erment and aggregate inixtuies . delivered London area to los. per ton. 

" Snowerete ” White Portland Cement, £H 5s. per ton delivered London, including 
non-returnable paper bags. , 

" Super-Cement ” Waterproof Cement . . . (including paper bags) per ton 76s. 

Boarding for Shuttering— Sawn. tVrot. 

I in . . . . . . . . per square 22s, 6d. 26s. 6d. 

in. ....... . ,, 28s. 6d. 32s. 6d. 

in. ....... . ,, 34s. od. 40s. od. 

Sawn Timber for Struis and Supports— 

3 in. by 4 in. . , . . . from £ig per standard 

3 in by 6 in. and 3 in. by 7 in.„ £18 „ 

Mild Steel Rods for Reinforcement— s. d. 

^ in. to 2| in. Rounds . . '. per cwt. 8 6 

in. to i in. Rounds ........ ,, 89 

I in. Rounds ......... ,, 90 

I in. Rounds ......... „ 10 o 

Breeze Slabs per yd. super: 2 in., 1/6; 2^ in., 1/8; 3 in., 2/-; 4 in., 2/4. 

MATERIAL AND LABOUR, INCLUDING 10 PER CENT. PROFIT. 

(Based on Contracts up to £2,000.) 

Portland Cement Concrete well mixed in proportion 1:2: 4— s. d. 

Do. do. in foundations ...... per foot cube i 3 


per yard super 


(Add for hoisting 3s. 6d. per yard cube above ground-floor level. Add for rapid hardening 

Portland Cement 2s. per yard cube.) 

Steel Reinforcement, including Cutting, Bending and putting into 

Position and securing with Stout Binding Wire— s. d. 

From i in. to i in. . . . . . . . . per cwt. i 6 o 

„ in. to in.. 15 o 

„ ^ in. to 2j in. . .„ 14 o 

EXTRA LABOUR TO BENDS in i-in. rods, id. ; f-in. rods, id. ; i-ia. rods, lid.; 
|-in. rods, ijd ; J-in. rods, ijd. ; |-in. rods, 2d.; r-in. rods, 2jd.; ij-in. rods. 
3d.; li-m. rods, 3jd. ; i|-in. rods, 4jd. ; ij-in. rods, 6d 
EXTRA LABOUR TO HOOK BENDS : i in., id.; | in.. 2d. ; i in., zjd.; | in.. 

3d.; I in., 3id. ; | in.. 4d ; i in., 4jd. ; ij in.. 6d.; in., yd. 

Shuttering— s. d. 

Shuttering and Supports for Concrete Walls (both sides measured) per square 50 o 
Centering to Soffits of Reinforced Concrete Floors and Strutting, average 

10 ft. high* ......... per square 46 o 

Do. do. in small quantities ..... per ft. super o 8 

Shuttering and Supports to Stanchions, average 18 in. by 18 in. 

per ft. super o yi 

Do. do. as last, in narrow widths . . , „ o 91 

Do. do. to sides and soffits of beams, average 9 in. by 12 in, „ „ o gj 

Do. do. as last, in narrow widths ... „ o 10 

Raking, cutting, and waste to shuttering . . . per ft. run o 3 

Labour, splay on ditto ....... n „ o a 

Small angle fillets fixed to internal angles of shuttering to form chamfer o 3 

WAGES.—The rates of wages on which the above prices are based are:—Carpenters 
and joiners, i/y per hour; Carpenters working on old shuttering, 1/8; Lamurers 
on building works, 1/2^; Men on mixers and hoists, 1/3^; Bar-benders, r/3^. 

* This page Is spedallF oocapiled for Conerett and CenstnuHonal EntinMriHg and it atifollT^^^Pydsht. 
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foundations . 
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columns 
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in 
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in 
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thick 

Do. 
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floor slabs 
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do 

in 

walls 6 in. 

thick 
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STEEL PILING. 




The RotinofF booklet gives valuable 
particulars of variety shell-pilmg 
contracts by the Rotinoff shell-pibng 
system. 

This booklet will be sent on request 
to all who are interested in piling. 

West’s Rotinoff Piling & Construction 

Co.j Ltd.j 

Regent House, Kings way, London, W.C.2 
Telephone: Holborn 4009 . 


rotinoff 
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KUPLUS 


•WEATHER- 
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j TN the “Kuplus” series the various 
't*'*- steel manufacturing units of The, 
t United Steel Companies Limited are 
f able to offer a range of weather>res{ 8 ting 
• steels which, whilst not being rustless 
{ or non'corrodible, are several times 
more resistant to corrosion than the 
ordinary carbon steels and are available 
at prices suited to commercial and 
bulk use. " Kuplus ” Steel can be 
supplied to a variety of specifications 
applicable to commercial steels. The 
physical properties, hot and cold work¬ 
ing, and welding properties are the same 
as the corresponding carbon steels. 

FORMS IN WHICH 
"KUPLUS" CAN BE OBTAINED 

from various constituent companies of 
The United Steel Companies Limitedt — 

Steel for constructional purposes; 
Angles, Channels, Beams (Joists), Tees, 
Zeds, Flats, Rounds, etc. ; Steel Plates; 
Billets, Bars, Slabs, Tube Steels, etc.; 
Steel Ralls, Fishplates, Bridge, Pit and 
Conductor Rails; Steel Sleepers and 
Fasteners; Rods, Cold Rolled Steel Strip 
and Wire; Forgings and Stampings. 

For further particulars and technical 
data write for publication USC 150 to 
The Publicity Dept., The United Steel 
Companies Limited, 17 ^estboume 
Road, Sheffield, giving your name, firm’s 
name and address, and position in firm. 
























PROSPECTIVE NEW CONCRETE WORK. 



Prospective New Concrete Work. 

Abj-rulI'N — Quay Wall —The harbour P C proposes to carry out flood prevon- 
authorltics have appioved a scheme for tion works at West Corn forth 
reconstructing the quay wall at an csti Cromir— Groyne— Ihe UDC is to 

mated cost of /8,ooo construct a groyne at the < ast boundary 

Ai LHALLows — Concrete Pool — The of the foreshore at an estimatid cost of 
Hoo R D C has approved a pioposal to 250 

construct a concrete swimming pool at Dovi R —Road- Iht Tt is considei 

Allhallows mg a pioposal to widen Archcliffe Road 

Arbroath— Bathing Pool —Ihe J C at an estimaUel cost of /S 000 
has decided to construct a seawater DunuiI' - Suimming Pool - IheBC 
bathing pool at Seaforth House it an is proposing to construct a swimming pool 
estimated cost of ;^8,ooo * on tlie lieath at an estimatid cost of 

Bldworih Suiniming Batk<: — Ihi /35 000 
UDC proposes to construct open air Uun Iaocumri Svttmming Pond — 
swimming baths at the Heath Road The Ft is considtnng the construction 
iccreation ground of an open air swimming pond 

Bu sroN —Hood Prevtntton —the Di noon -Bathing Pool —The 1 C is 
BeistonUf proposes to constnut flood to proceed with the constiuition of a 
prevention works at Pasture Dyke at an liatlimg pool at VToir Street 
istimated cost of £17000 CiRi at 1 ostoni — Resenoir — The 

Bickpkton — Water Supply - The Kirbymoorside RD( proposes to con 
Naiitwich R D r proposes to construct struct a icsirvoir at <.>icat I dstonc 
water supply works lor Bickerton at an Grindi 1 ton — Bridge — The Rowland 
estimated cost ol £12 200 R D ( has approved th< construction of 

Birmingham - I load Prevention —The a bridge and approaches at Grindleton, 
1 ( has applied for a loan of £<) 500 tor at an estimated cost of £5 000 
flood prevention works at Park Hill, 

Harborne , 

Bodmin— Siiimming Pool —Ihe TC 
IS considering the construction of a 
swimming pool 

Booth- — Sewerage - The 1 C has ap 
proved a drainage scheme lor the Rim 
rose Brook district at an estimated cost 
of £282,000 

Boston — Bridge —^The T C is con- 
sideimg the widening of Bargate Bridge, 
on the Boston-Skegness road 

Brlntwood — Sewage Disposal — The 
UDC has received sanction to borrow 
£26,447 extension of the Nag s 

Head Lane sewage disposal works 
Burntisland — Swimming Bath — The 
T C IS considering a proposal to construct 
a swimming bath at an estimated cost of 
£8,000 

Cardiff — Weir —^The T C proposes to 
construct a weir in the river Tafi 
CoNGLETON — Swimming Pond —The 
T C IS considering proposals for construct 
ing an open-air swimming pond 
Corby — Water Tower —The Kettering 
R D C iS to construct a water tower near 
Rockingham Road with a capacity of 
123,000 gallons 

CoRNFORTH —Flood Prevention —^The 
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PROSPECTIVE NEW CONCRETE WORK. 


rc oFTCCTn 


Hii LSI A —bea Wall, eto — J ht Ports 
mouth T C has applied for sanction to 
borrow £\o 650 for a sta wall and £ii O70 
for the construction of a swimming bath 
at Hillsta 

Lambolrn -Water Supph The 
Hungertord R D C is proposing to under 
take a water supply stheme for tlu 1 am 
bourn district at an istimated cost of 

7 f >3 

Llani 11 V - Siiimmiiig I'oot 1 he 
1 ( IS eonsidtiing the construction of a 
swimming pool at tlu Ldkt 1 mds Paic 
Howard 

Lonuon (Wooii CiRi 1 n) •—Su iniming 
Pool — riie U D (. has applied for sine 
tion to a loan oi'£z(y tor tlu e<mstrue 
turn of an open air swimming pool at 
Durnsford Road 

Lono Jb aton Stiiugf Dispo>,al —The 
U •) C has applied lor i loan of / 42 7*50 
foi sewerage and sewage disposal viorks 
■it St«iplefe)rd 

I uiON Seuage Dtspo<;al Ihe ft 
has applied for sanetion to boirow / i 000 
for sewage elisposal works 

Manh\ — Atrodronie — Hu \ir Mims 
try IS to eonstiuet an aerodiomc it 
Manby nc ir Grimsby 

Mari HI VN Water Stippl) Ihe 
Gwyrfai R 1 ) C has .ipproved i witer 
supply scheme lor LI uifairisg itr J laning 
and I landdemiolen at .111 estimated cost 
ot /x 5 000 * 

AIaiu^ah lie’seriotr —The 1 C pro 
peises to erect a rtseivoir with a capacity 
of 5 000 000 gallenis 

M\kgati Sea Wall - The 1 C pro 
jKises to eeimpleft the sea wall and prom 
enade at 1 ore nc ss Hay 

MlrthsR —Hridgi — the 1C is to 
reconstruct Branely Bridge 

MiviHiAO — Suimrmng Hath — flu 
U D C IS to proeee d with the construe 
tion eit a swimming bath 

Moumain Ash SvtntnnuHg Hath 
The U 1 ) C projHises to construct a 
swimming bath 

Nantwich — Open atr Bath — The 
II D C has approved the propose d con 
struction of an air swimming bath 

on the Salt Ley Meadow, at an apprcvi 
mate cost of 000 

Nantwk h — Water Supply — The 
R P (' is considering a scheme for the 
construction of a reservoir pumping 
station and ancillary works in connection 
with a water supply for Bickerton at an 
estimated cost ol £iz 200 

Newbiggin —Breakwater —^The U D C 
IS considering the construction of a break 
water 



THE 

“WINNEI^ 

sri[) 

(Patent pendint No 13314/33) 

DISCHARGES CONCRETE 
FROM THE BOTTOM <fi 
ELIMINATES TIPPING 

The “WINNER" SKIP (Patent pending 
No 13314/33) dlacharget concrete In a 
uniform mixture without aegregatlon of 
materials from the bottom, and elimin¬ 
ates tipping No alterations are required 
to the crane, and no chains or "dead 
lines" to adjust by the Crane driver 
Hang the skip on In the ordinary way, 
and place the cotter In the splitdlo at 
the loading station, and withdraw It at 
the discharging point 

,Send for full particulars from the sole makers : 

DAVIES &C€. 

ABERGAVENNY 
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FERROCRETE" overseas 


The economies which “ Ferrocrete ” affords have been 
realised in practically every country in the world. 

For the construction of the Municipal Market at Nairobi—a most 
imposing reinforced concrete structure—“ Ferrocrete ” was the 
obvious choice for the floors, columns, arches, etc. The universal 
appreciation of “ Ferrocrete " Is ample testimony to the advantages 
It offers in providing concrete which, when only four days olds Is as 
hard* and as strong as concrete made with ordinary Portland cement^ 
when 28 days old. rf 

THE CEMENT MARKETING COMPANY. LIMITED 

Scihni Ortinisttlon of 

The Associated Portland Cement Manufacturers Ltd, The British Portland Cemsmt lisntt* 
facturers Ltd Portland House, Tothill Street London, S W I w 
Telephone Whitehall 2323 Tal««rams ' Portland, Perl, UmSM. 

THE RAPID HARDENING PDRTLAND CEMENT 






PROSPECTIVE NEW CONCRETE WORK. 


Ramsgatb, — Water Supply —The '1 C 
ha!» applied for sanction to borrow £12,500 
for the extension of the water adits 
Richmond (Surrey) SmmmtngBath 
—^The T C is considering a scheme for the 
construction of an open-air swimming 
bath 

Salford — Bridge —I he T C has de¬ 
cided to reconstruct Cromwell Brulge, 
connecting Pendleton and Broughton, at 
an estimated cost of ;^3o,ooo 
Shoreham by-Sea — Bathing Pool — 
The U D C proposes to construct an 
open-air swimming pool al the Adur 
Memorial Recnation Ground * 

Shrewsbury —New Road etc -It is 
stated that the T C has decided to con 
struct a new loop road from Welsh Budge 
to Shoplatch, and to extend the car park 
at Barker Street to allow for an omnibus 
station 

Southampton - Sewage Disposal 
1 he T C has applied for sanction to i 
loan of £256,000 tor sewerage and stwage 
disposal woiks 

Stonphavi n — Swimming Pool — I hi 
T ( IS to construit a swimming pool it 
an estimated cost of £5,*^00 
Sunderland —The I ( has 
reieived sanction to a loan ot 
for road reconstruction work 
Tamworih — Sewagt Disposal Ihi 
T C and the R D C have applied for 
loans of £^,jgo and / ^,^oz respectively 
for the construction ot sewerage and 
sewage disposal works 



ALIXANDER DUCKHAM A CO., Ltd. 
OMcfciwfi Hmm, Cmuma Loitdvn, tlC4. 



Thirsk — Water Supply —The R D C 
IS to apply lor a loan of £4 720 tor water 
supply works 

1 o INJ s — Bv pass Road —1 he Dev on 
( t has been rt commended to approve 
the proposal ot the Totnes J C to con 
struct a by pass road, at an estimated 
cost of £20.000 

WAKRiNirioA Si wage Disposal ~ Ihe 
R D t proposes to consti uct sewerage and 
sewagL disposal woiks in the distiicts oi 
W mwitk I’oulton, t rott and Woolston at 
an estimated lost ot £04,274 A further 
scheme is proposed to enlaige the sewage 
woiks at Burton Wood <it an estimated 
lost ol £7 M|7 

WiLLiNoroN Road Improvements ~ 
i he U D C has under consideration a 
load nnproveinent scheme near Burn s 
I arm, at an estimated cost of £20,000 

Woking -Bathing Pool -1 he U D ( 

IS considering a proposal to consti uct a 
bathing pool in the Constitution Hill 
recreation ground at an < stimated cost 
of £1 } 500 

Workington -Swimming Bath — ^The 
r ( has applied for a loan of £8,000 for 
the construction of a swimming bath 

BOOKS ON 

CONCRETE 

For list of up-to-date books 
on every aspect of concrete 
and reinforceiTconcrete design 
and construction, pre-cast 
concrete, etc 

Send • postcard to 

CONCRETE PUBLICATIONS, Ltd. 

20 Dartmouth St., London, S.W.I. j 
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TENDERS ACCEPTED. 


Tenders Accepted. 

Chichester. — Groynes .—^The M.C. hji-s ccpted the tender of Aubrey Watson, 
accepted the tender of A. G. Osenton, I,td., of London, at for the con- 

Hayling Island, for the construction of .struction of a sedimentation tank and 
groynes at Chichester Harbour. ancillary work at Sandown water- 

Doncaster. —Borehole —'I'he ('.B. has works. • 

accepted the tender of the Francois Southport.— Watenoorks. — The C.B.(\ 

Cementation Co , Ltd , Doncaster, at has accepted the tender of E. Taylor & 
,^1,474, for sinking a borehole in con- Co., of Littlelxirough, at ^{14,050, for the 
nection with the Thorham h'arm (Cantley) erection of a pump land filter house and 
water supply. ancillary works at Blundell House pump- 

Glasgow — School .—The B C. has ac- ing station, 
cepted the tender of Wilson Bros., at West Bromwich —Sewage Disposal — 

/i2,6o2, for reinforced concrete work in The T.C. has accepted the tender of 
connection with St. Charles's School Tarmac, Ltd., of Ettingshall, Wolvef- 
extension. hampton, for the construction of .sewage 

Kingsclere. — Water Supply. — I'he disposal works at Ray Hall, the estimated 
K D.C. has accepted the tender of cost being ;^6o,ooo. 

Reynolds & Son, Ltd,, for the construe- Whitby. — Concrete Pipes.—ThaV.D.Q. 

tion of a main and reservoir in connection has accepted the tender of I’reil Whitaker 
with a water supply scheme for Kings- & Co., Ltd., J^ecds, at ^2,624 laying 
clere and Whitchurch. about 150 yd. of ho-in., and 60 yd, of 

Leicester.— Concrete Tloors, etc. — The ^g-in diameter reinforced concrete pipes, 

T.C. has accepted the tender of the manholes, etc. 

Trussed Concrete Steel Co, Ltd, lor Other tenders submitted : John Parkin, 

reinforced concrete floors and staircases ^2,640 ; John Pearson, Ltd , £2,797 ; 
at the Corn Exchange. F M. Willers & Co , £2,890 : Cxco. H. 

London (Barnes). — Concrete Founda- Graham, £2.896 , FT C Crawford & Co., 
The tender of the Trussed Con- Ltd., £3.222 ; R A Wilson & Sons. 
Crete Steel Co , I.td., has been accepted £3,700 ; William Clark & Co , £4,050 
for the reinforced concrete foundations Woking. —Piles —The U.I) C^ has ac- 

for a block of maisonettes m Grove Road, cepted the tender of Simplex Concrete.' 
Barnes. , . , , Piles, Ltd , at £220 for driving three piles 

London, E.C,— Bridges .—The L.N.E. in the site for the propo.sed swimming 
Railway Co. has accepted the tender of bath at Constitutional Hill 
the Cleveland Bridge & Engineering 
Co., Ltd., Darlington, at approximately 
£24,000, for the reconstruction of three 
bridges near Fenchurch Street Station. 

London. — Concrete Tank, etc. —The 
tender of Walker-Weston Co., Ltd., 
has been accepted for the constructioTi of 
a reinforced concrete tank of about 
800,000 gallons capacity, and reinforced 
concrete foundations for three cast-iron 
tanks, in the London area. 

Sandown (I. of W.).— Pier Recon¬ 
struction. —The Sandown-Shanklin U.D.C. 
has accepted the tender of J. B. Edwards 
& Co. (Whyteleafe), Ltd., of London, at 
£22,774, for the demolition of a section 
of the promenade pier, and constructing 
in reinforced concrete the substructure of 
this section, and the erection of a concert 
pavilion. 

Sandown (I. of W.).— Waterworks. — 

The Sandown-Shanklin U.D.C. has ac- 
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THE 


ALL 

BRmSH. 


BROQMHADE 

Lightweight Portable Compressor Plant 

HAS EXCLUSIVE FEATURES DEMANDING YOUR CONSIDERATION. 


ALL SIZES 
PETROL OR 
DIESEL ENGINE 
DRIVEN AS 
REQUIRED. 



DELIVERED 
CAPACITIES 
56, 100, 126, 
170, 255 and 
340 c ft. per min. 


The above illustrates 100 cu ft per min. Plant (free air delivered). 
Operates 2 to Road Breakers. Weight complete, 22 cwts. 

BROOM & WADE, Ltd., HIGH WYCOMBE 


BROGKHOUSE PILE FORK 


Pint cost » *j% less 
than cast iron forks 
No lost by breakage 
The matensl used— 
steel—combined with 
special design, gives 
"spring, ’ to that they 
adjust themselves to 
inequalities of link 
gth and bar 
er, and remain 
rigid and tight 


SPACERS 


(Patant Mo seUSS) 



Quick delivery of any size 

J. BROCKHOUS£ CO.. LTD. 
VICTORIA WORKS, WEST BROMWICH. 

Londoo Office I AUSTRAUA HOUSE, W.C2. 

Ttbpkotim TtmpU Bar 4S0VS- Toltnmt Broekkutro BBrmi Lonian 


Accuracy guaranteed 
to 1/64 inch 

Made from ioo% 
Bntisb Steel by 100% 
British Labour 

Supplied in any size 
3' to ao' long 

They give a better 
job and save money 


CARDBOARD TUBES 
inserted in 
Concrete Floors 

plant and machinery to 
be fixed easily and economically. 

Car db oard Tubw specialiy made for this 
murposa can be obtained in all sum 

moM 4 

THE aRCUUR BOX CO., LTD., 

r HIGH ST.. WANDSWOitlH. S.W.U. 

Tsl.t PMasv tt^ 



mm 



l■*Reinforcement^ 















SPEKE ROAD ESTATE, LIVERPOOL 


Architect L H KEAY, F RI B A 


The employment of 

Reinforced Concrete in Re-housing Plans 


Under the skilful direction of Mr. L H. Keay, the Director of Housing 
at Liverpool, excellent tenements have been planned and erected with 
great success in many parts of the t it j. Tins success is due very largely 
to reinforced concrete, the extensive use of which has greatly speeded 
up construction and reduced the cost considerably. 

Large blocks of tenements were built at the rate of a floor in two weeks^ 
and the whole scheme at the Speke Road Rstate, consisting of ten blocks^ 
I'omprising two hundiid and forty-six tenements, was compretedi m 
fourteen months, including road making and estate work. 

The reinforced concrete balconies, shown in the photograph, have been 
adopted as standard construction in Liverpool. They are cantilevers 
and aie cast at the same time as the Truscon reinforced concrete floors 
and wall lintels. 

All the reinforced concrete work, comprising foundations, framjg^S^ 
floors and balconies, was detailed by The Trussed Concrete Steel Colt 
Ltd., whose knowledge and experience in reinforced concrete construc¬ 
tion are readily available to aU engaged m the important task of slum 
clearance and re-housing. • 

Rmlnforc9d Concrete Engfneert• 

THE TRUSSED CONCRETE STEEL CO., LTD. 

22 CRANLEY CARDENS, SOUTH KENSINGTON, LONDON, S.W.r 
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TRADE NOTICES. 



Trade Notices. 

Pneumatic Vibrators.—During the last two years increasing attention has 
been given to mechanical methods oi vibrating the formwork oi the reinforcement 
in Concrete work so as to obtain a dense consolidated concrete Wlien the sections 
are thin and heavily reinforced hand tamping is not always satisfactory and it is 
difficult to avoid having air h^Sles in the fanished work lor such structures as 
chimneys, cooling towers, and,tunnel linings mechanical vibration has proved useful 



PNEUMAric Vibrator 


and has been extcnsivclv employed Jo overcome tin need for bolting vibiators 
to the shutteiing tl’e ( onsohdated Pne iimatic fool Co , 1 td , has placed on the market 
an air clamp vibrator When this is used rods on the sides of the formwork are 
arranged to suit hooks on the vibrator and when the throttle valve is opened the 
air pressure causes the hook bolts on tlie vibrator to grip the side rods, thus forcing 
the vibrator cylinder against tjie forms and setting up the vibrating action 

Surface Finishing Material.—A spicial cement is now supplied b” the Cement 
Marketing Co, ltd , which can be applied to concictc, brick, or stone when it is 
required to provide an inexpensive decorative treatment 1 his cement is known 
as ' Tintoirete’ and forms a dm able water n sistant surface lor exterior work 
white and light cream colours arc available while a range of blight colours may be 
obtained for interior dccoiation In inteiior work Imtocrcte may be applied 
^directly to walls, thus saving the cost of plastering Instructions for using linto 
■|gte ” aie contained in a leaflet issued by ttu C'c ment Marketing Co Either a paint 
or a high-pressure spraying machine may be use d, the propoitions of the mixture 
iWn^ng with the method of application 

Cast-ln-situ Concrete Piles.—A brochure has been issued by the branki 
Compressed Pile Co , Ltd , which contains a description of the method of driving 
^^anki piles and their characteristic properties Among the advantages to be gained 
Hy using the piles are stated to be (i) high carrying capacity—the normal working 
^ad IS 8 o to no tons on each pile, ( 2 ) driving to the exact d^th without need for 
extending the pile or cutting off the head and ( 3 ) saving in length of piles due to 
m^^^ence of the enlarged base The piles can be driven on a batter and rem- 
necessary* A number of illustrations of work on which the Franki pile 
has been used is included, together with test results. In addition to the compressed 
pile the Company has developed a pile that can be sunk by hand and concreted 
under pressure, and the " Mega ” pile which is jacked down in sections where under- 
pinnmg is required, • 
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TRADE NOTICES. 




Reinforced Concrete in Slum Clearance Schemes. —^At the present tiihe 
when plans are being prepared in many cities for the clearance of slums particular 
interest is attached to descriptions of the methods adopted in other countries. Practice 
on the Continent diflers'from that in Great Britain mainly in the erection of large 
blocks of tenements of modern design and centrally situated instead of separate 
small houses on building estates often far removed from the worker's oripn^ gpip-. 
roundings, and more important still at a considerable distance from his work. 
Some large cities now contain blocks of municipal flats where workers can live clo^ 
to their work and in the surroundings to which they have always been accustomed. 
Reinforced concrete lends itself admirably to the construction of such buildings, as 
can be seen from the illustrations of modern blocks of flats contained in a booklet 
entitled “ The R(Me of Reinforced Concrete in the Development of Replanned Slum 
Areas,” issued by the British Portland Cement Association, which contains half-tone 
illustrations, drawings of work recently executed on the Continent and in Dublin, and 
a statement of the case for tlie erection of blocks of flats to replan slum areas. The 
pamphlet can be obtained free of charge from the Association. 


Recent Patent Applications. 

307D-7- -M.N. Ridley. Rein torced con- d<fl>,530.— G. A. Maiinsell. Undeipimiing 
Crete floors, roofs, ami walls. of bridges. 

396,509. - I"’. Zollinger; Steel girders lor 
concrete structun's. 
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SEND FOR BOOKLET . 

Write for catalogue giving details of world¬ 
wide contracts to 

FRANKI COMPRESSED PILE 

CO. UTO. 

Head Offtce : 

Wellington Building, The Strand, 
LIVERPOOL, 2. 

Southern Dlttrlct: Windsor House, Victoria 
Street, London, S.W.I. North Eastern Oiso 
:rlct: Robert G. Ttrran, Ryde Avenue. Hull 


REMARKABLE 
TEST of Franki 
Piles at Hull - - - 


This test pile for the Regal Cinema. Ferensway, 
earned a load of 130 tons with only 3/32-in settle¬ 
ment. which came back when* the load was re¬ 
moved, proving that the difference in elevation 
was due to compression only A remarkable 
performance for a 25 ft pile in an area where 
65 ft has been found necessary for other piles 
. that IS, driven down to the chalk as shown 
in di.agram Each Franki pile for the actual con¬ 
struct! an will be reckoned on a working load of 
80 to..s, thus coupling the economy of less and 
shorter piles with a big margin of safety. Archi¬ 
tect • Robert Cromie, Esq , F R I B A , 35 Baker 
Street, London, W.1 ; Engineer . S. W. Budd, 
Esq, M Inst C.E , 68 Victoria Street, London, 
SW.1 . General Contractor. Robert G. Tarran. 
Esq , Ryde Avenue, Hull 


FKAtSSICI 

COMPRESSED PILES 

CA»»y' MORE TONS f>ER RfLE 

wDHRiMC LOAO : tOTOHS PF PI »iLC 
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BUM-URCID CONCRt FL 
< ONS FRl t I ION & BAI LAST 



CONCRETE 

AND 

CONSTRUCTIONAL INCINEERINC 


THE YORKSHIRE HENNEBIQUE CONTRACTING CO., LTD. 


LEEDS 
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NEW SEVERN BRIDGE WORCESTER—Opened by H R H THE PRINCE OF WALES 

tngineer C I CAREY WALKER Esq City Eng neer 

(MOUCHEL-HENNEBIQUE SYSTEM ) 

SPECIALISTS IN 
FERRO-CONCRETE 
CONSTRUCTION 


Telegrams . “ FERRO. LEEDS.” 


Telephone: 20687-20688 LEEDS. 



WASHED 

BALLAST, SAND, SHINGLE & 

Crushed Aggregate for Reinforced Concrete. 


DELIVERED DIRECT TO ANY 
CONTRACT BY MOTOR LORRY. 
Quotetioitt on AppUcataon. 
TebvIieMti PeddattaB 4ZM 
.. .. 4»i 

AndMeeador 2370 


WILLIAM BOVEK & & 0 HS, LTD. 

Sand and Ballatl Speaedatt, 

IRONGATE WHARF. 
PADDINGTON BASIN. W. 

MEMBERS OF B.S. A A T.A. 
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REINfORCED CONCRETE MATURING BUNDING 
FOR THE LINOIEUM MANUFACTURING CO AT STAINES 
R^nlorctl C< Kfeu E/iM'iee/J Messrs THE INDfNTED BAR & CONCRETE ENGINEERING Co Ltd 


WILLIAM 

MOSS 

& SONS, LTD. 

CONTRACTORS FOR 
PUBLIC WORKS 
AND BUILDINGS 


LOUGHBOROUGH LONDON LIVERPOOL 


QUEENS ROAD NORTH CIRCULAR ROAD. N.W.2 ROSCOE STREET 

Teltphom: L'BKO. 771. Ultphont: GLADSTONE 1248 Telephone ROYAL 1081. 













REINFORCED CONCRETE 

ROOFING 

WITH 

EXpamET 

f KPANOf >) Mf TAL 

British Steel British Labcur 

The Symbol of Experience 
for all Forms of 
Reinforced Concrete 
and Fire-resistant Construction. 



PRINTING WORKS FOR MESSRS BEN JOHNSON & CO LTD YORK 
Architect Mr W J Swam M I Struct £ Lo'^don 
Contnciors Messrs F Shepherd & Son Ltd Vork 

The 

Expanded Metal Company, 

Patentees and Manufacturers of Expanded Metal Limited. 

Engineers for all forms of Reinforced Concrete and BurWOOd HoUSC 

hre resistant Construction CaXtOn Street! 

Works ; West Hartlepool. London, S.W.1 


ESTABLISHED OVER 40 YEARS 



















Mll^S AND REiNFOPCEMFMT< 


CONCRETE 

AND 

CONSTRUCTIONAL ENCINEERINC 


REINFORCED CONCRETE 
CONSTRUCTION. 


NfcW HOSPITAL. STOKE-ON-TRENT 

w. PENDLETON. L.R.I.8.A., Arth.ccct to the City of Stoke-on-Tron. Public Atsiuanc^ Committee 


Head Office and Works; STAFFORD 
London Office: KINGS BUILDINGS 
SMITH SQUARE, WESTMINSTER, S.W.1 



Branch Offices : BRISTOL . LEEDS 
LEICESTER . MANCHESTER . NEWCASTLE 
GLASGOW. DUBl IN . BELFAST . CARDIFF 


The BRITISH REINFORCED CONCRETE ENGINEERING Co. ltd. 









CONCRETE 

AND , 

. CONSTRUCnONAL ENCINEERINC 



RblNrORCBD CONCRIiTE 
CONSTRUCTION. 


CHRISTIANl & NIELSEN 

LlMI'rED 

(>()ii<*rel(‘ Specialists 


Li, 










A 
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Reintoned Conciefe Svvinitnin^ H,»Hi 

Piers Wharves 

W arehoiiseis Silos 

Docks 

Water ToT^ers 

Foundations, etc. 

Swimming Ba^hs 

ROMNEY HOUSE, 

MARSIIAM STREET, 

WESTMINSTER, 

LONDON, S.W.l. 














CONCRETE PILING 

LIMITED 

PUBLIC WORKS CONTRACTORS 

SPECIALISTS IN PRE-CAST PILING 


SOUND ENGINEERING DEMANDS 
THE ELIMINATION SO FAR AS 
POSSIBLE OF THE ELEMENT OF 
CHANCE. A PRE-CAST PILE RE¬ 
INFORCED TO YOUR SPECIFICA¬ 
TION DRIVEN TO A SPECIFIED 
SET MUST TAKE THE LOAD YOU 
INTEND FOR IT. 


We hold a stock of Piles or will manufacture 
to any specification for delivery within five days 


London Office : 

28 VICTORIA STREET, S.W. I 

■GRAMS PILKRETE. SOWEST. LONDON 
Works : 

RIVER ROAD, BARKING. ESSEX 

'PHONE • GRANGEWOOD 1876 


Belfast Office : 

133 ROYAL AVENUE 

■GRAMS : MONOLITH. BELFAST 








OPEN-AIR BATHS, SUNBURY-ON-THAMES 



Engineer - HE COALES, A M Inst C F 


REINFORCED CONCRETE BY 

K. HOLST 6 CO 

DESIGNERS & CONTRACTORS. 

I VICTORIA ST., LONDON, S.W.I 

AND AT 10 PARK SQUARE. LEEDS 













PREVENTS 

CCRPCSICN 

This Cast Iron Tunnel 14 6 inftrna! diameter tames three 
40 Conduits under the Manchester Ship Canal Owing to 
the liigh ilegree of condensation which oeturs in it an internal 
finish ot (lunitc was emplo>ed is the most economical and 
permanent means of securing protection against the tuture 
corrosion of the segments 

THE CONCRETE 
PROOFING CO. LTD. 


100 VICTORIA STREET. WESTMINSTER, LONDON, S.W.1 

Integra ns pruferete Sowest London Telephone Victoria 7877 
























PILING AND OTHER SPECIAUST 


WORK CARRIED OUT 


100British 

Staff, Materials 
and Plant. 


Have your next 
contract executed 


The 


British Way! 



Send your enquiries to 
me and get Schemes 
and Estimates free of 
charge. Superior work' 
manship combined with 
scientific and economic 
design. 


WATER TOWER AT WANDSWORTH. 


A. E. FROST 


Specialist in Rein¬ 
forced Concrete Work 


21 EWART GROVE, N.22 • 

Telephone: PALMERS GREEN 2231. 











^1 plcmhrt i<H? 



HOLLOWAY BROTHERS 

(LONDON) LIMITED 

MILLBANK, LONDON, S.W. I. 



Entinws L G MOUCHEL & PARTNERS, LTD Contractors HOLLOWAY BROS (LONDONI, LTD 

NEW SILO AT MILLENNIUM MILLS. 

VICTORIA DOCKS 

























CONCRETE 

AND 

CONSTRUCTIO NAL D JCINEERINC 




OPEN AIR SWIMMING BATH for the TREDEGAR UDC 

8oro gh Surveyo Mr Wni Lloyd Roich A M Insi C 


■INGTH 200 WIDTH 50 DtPTH 2 6 to 8 6 


ONE OF THE MANY REINFORCED CONCRETE 
SWIMMING BATHS 

DESIGNED BY 

INDENTED BAR & 

CONCRETE ENGINEERING 

CO, LTD 

Vincent House, Vincent Square, 
Westminster, S W 1 


Telegrams 

Patinbar Sowest London 


Telephone 

Victoria I6d2 (2 lines) 


FULLY QUALIFIED DISTRICT ENGINEERS 
IN ALL PARTS OF THE COUNTRY 







.5t yivrt^vt r. i'A. 


Srplniilur, 



*rontractor\ 

Uri/(/ira's . Mumhy [.Id 

Reinforcements designed and supplied by 

JOHNSON’S 

REINFORCED CONCRETE 
ENGINEERING CO. LTD. 

head office : WINDSOR HOUSE, VICTORIA ST., LONDON, S.W.1. 

Telephone : VICTORIA 2121/2. Telegrams : *• FERROBUILD, SOWEST, LONDON.*' 


x\i 










'ieptemlx > i <) n 



CONCRETE 

AND 

CONSTRUCTIONAL ENClNrTvlNC 



reinforced concrete 

CONS TRUCTION. 




ENGINEER 


REINFORCED CONCRETE ENGINEERS 


^ H S TRIPP M INST C E 


G MOUCHEL & PARTNERS 


NEW DEEP-WATER QUAY. SUNDERLAND. 

BUIIT ON 26 MONOLITHS SUNK 58 FEET BELOW GROUND 
I EVEL THE ABOVE ILLUSTRATION SHOWS THE MONO 
LITHS SUNK IN POSITION AND THF DECK UNDER 
CONSTRUCTION 


PETER LIND & CO. 

- LIMITED - 

BUILDING AND CIVIL ENGINEERING CONTRACTORS 

2 CENTRAL BUILDINGS - WESTMINSTER 


TELEPHONE 


TELEGRAMS : 


lA/HITEHALL 3746 (4 LINES). 


*• INNELOCLIN. PHONF, LONDON.” 
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CONCRETE 

AND 

CONSTRUCTIONAI LNCINFERINC 




SlhH IMIING. 




ENGINEERS & CONTRACTORS 

wishtng to obtain the most reliable section 
of Steel Piling for their work cannot do 
better than use 

SIDE GROOVE 

They drive parallel, save pumping costs 
and can be bought at a reasonable price 
The sections are simple symmetrical shapes 
which will stand up to the hardest driving, 
helping you to complete the job in the 
quickest time without the complications of 
taper piles or irregular alignment 


Write for Particulars 



S^ll 

























ONLY THE BEST 

REALLY SATISFIES, 


and that << ^ 

means M £ M 


{Ret} 

£ PERMA 

V « ««r A 


when you require 
J f PERMANENT COLOURS 
* and WATERPROOFERS 
^■1^ for CEMENT WORK. 

Particulars from the Manufacturers: 

JOSEPH FREEMAN, SONS £f CO., LTD., 

WANDSWORTH, LONDON, S.W.18 
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New Oxford Street is kept busy 


by 77,000 tons of traffic a day— 

ROADS running smoothly over B R C 


The BRITISH REINFORCED CONCRETE ENGINEERING Co. Lfd. 

Br 4 nch Ollices : LONDON, KINGS BUILDINGS, SMITH SQUARE 
WESTMINSTER, S.Wl BRISTOL, LEEDS, LEICESTER, MANCHESTER 
NEWCASTLE, CARDIFF, GLASGOW, DUBLIN, BELFAST 


HEAD OFFICE (. WORKS 

STAFFORD 











RUI3EROID 

ROOFINC 

On account of its elasticity and durability Ruberoid Rooting is par¬ 
ticularly suited for the weatherproofing of reinforced concrete roofs. 
For more than 37 years, Ruberoid has been used on all types of roofs 
—flat, pitched, curved and North light-on all classes of buildings^ 
with uniform success. Ruberoid does not creep or crack and is un¬ 
affected by movement of the concrete. Low first cost combined with 
remarkable durability, gives Ruberoid Roofs an exceptionally low cost 
per year of service. Full particulars, catalogues or estimates on request. 

Sr/U RUBEROID © 


16 Lincoln House, High Holborn, London, W.C.l 

Brant hfa Corporation Street, Btiiningbatn, Caroliii* Park, Wtsl Shoie Hoad Graritijn , 3 olas limltUoKb, 

Newcastle on Blacklnars Stnet, Maoibcstet, 1 Aston's flare, Dublin, 



ll«S f€R eVERTtilKffp^iii^ 
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CONCRETE 

V AND 

CONSTRUCTIONAL ENCINEERJNC ^ 



THE 


STONE COURT 
BALLAST Co. Ltd. 

STONE COURT, 

GRKliNHITHE, KENT. 


Telegram* “ Quamer. Creenhithe " 


Telephone: Dartford 567, 568 


Pure White Chalk 

(Block or Small). 

Washed Pit Ballast and Sand 

Crushed to the following Grades : 

PIT BALLAST - - 2 in. down 


SAND 


3 * 

g in- 

3 * 

ie in. 


Washed and Crushed Pit Ballast and Sand are 
Hard, Angular and Well Graded, and make the 

BEST AGGREGATE FOR CONCRETE. 

FOUNDRY LOAMS :—MlLX>, MEDIUM, STRONG. 

Deep Water Loading Jetty on River Thames, 
and Rail connection to Southern Rly. 

London Office: 

20 Dartmouth Street, Westminster, S.W.l 
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CONCRETE 


CONSTRUCTIONAL ENCINEERINC 



P 1 .UMCRETE 


eONTINI 

WITH MILD STI 


upus CONCfXTB Rpi 

T^lk HOORifU^D INTEltLOCKINOj^STRIP if^ 


ADS, 

JERTS ]( 


^ -1^' 

PHONE 

VICTORIA ' 

8718 

8719 


/ ; 



/ \ 
_ ji 

GRAMS 

Pypaminiwi 

SowEsrr 


1 = 


WAlkei 




kV 


ESTON 


. \ , \ G^m|5any .'L^ited 

75 VICTORIASt^EETXONDQN, S.,*Vy:i. 



ACE. 

CONCRETE ELEVATING 
PLANT 


THE MOST 
ECONOMICAL 
HOISTING 
AND 

ELEVATING 
PLANT 
FOR THE 
CONTRACTOR 

A.C.E. 

LOCOMOTIVES 



ACE 

PIJ^TFORM HOIST 


A.C.E. MACHINERY LTD. 

FORDEN ROAD. BRIXTON. S.W.2. 
Manufacturen of all typca of Builders* and Coatractors* f lant. 
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POKIf.ANIJ C'fcMENr 



FOR ALL REINFORCED 
CONCRETE WORK-USE 


it 


DRAGON 


BRAND 


PORTLAND CEMENT 

I 

By ledson of its unusually quick hardening proper¬ 
ties, Dragon Brand Portland Cement saves time, 
labour and plant on reinforced concrete wrork. 
It IS also very economical to use. All Dragon 
Brand Portland Cement is ground very fine 
and contains a particularly large percentage of 
flour. Always specify Dragon Brand — medium 
or slow setting. 

A/'^o ohtaijiaNe Sci'erfi and Colossus 

Brands. Best Pott land ('ement. Aherthaw 
Lime — Lump and Ground. 

The 



S OUTH WALE S PORTLAND CEMENT & LIME 

Co. Ltd., 

PENARTH, SOUTH WALES 

CEMENT WORKS: Penarth. Telepfione: Penarth 300 
LIME WORKS: Penarth, Telegrams Cement, Penarth." 
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CONCRETE 

CON^muCTIONAL ENClNEEniriC,^ 



USE 


KgWs>(i!I 

(ggsagm 


BRITAINS BEST 


yj 



MANUFACTURED BY 
THE KETTON PORTLAND 
CEMENT Co. Ltd- 
works - KETTON 


DISTRIBUTED BY 

THO?.W.WARD U? 
SHEFFIELD 

Cramt -rORWARD.SHSFFIELD” 
Phone • 23001 (8 Lines) 


XXV 
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; USE# HERE . . THE 

MOST FAMOUS SIGN IN 


THE CONSTRUCTIONAL 
WORLD OF GT. BRITAIN! 


BLUE CIRCLE Portland cement 

SUPPLIED BY 

THE CEMENT MARKETING COMPANY LIMITED 
The selling organisalion of 

The Associated Portland Cement Manufacturers Limited 
The British Portland Cement Manufacturers Limited 
Portland House, Tothill Street, LoncTon, S.W. 1 
r«f»grams Portland Pari, London Telephone; Whilehall 2323. 
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MACLEANS LIMITED 

NEW FACTORY ON THE GREAT WEST ROAD 

T his factory is built in reinforced concrete by 
Messrs. Allnatt Limited, who used the two well- 
known Brands. 

TUNNEL 

PorH^ygd Cem^nf 

AND 

TUNNELITE 

Rapid Hardening Centeni 


THE 


TUNNEL PORTLAND CEMENT C9 L^° 

VICTORIA STATION HOUSE. WESTMINSTER 5 W I 

wf;-r i sM-x iTiiHVNf vc-cx'^avvm 



























ptiinh I t 



1" 

J.L HI object ot ui open-111 bitliinti }>ool is to 
.iftoui recreation It is necessary, therctoic, that in plinnintt a pool 
and its sunoundui” iniildini’s, the iitiht itmosjihcii ot i el i\ition* ind 
ainuscnicnt should be sumresteel. Vs in instinee where ['•utieulii atten¬ 
tion has bi e n pud to elesit^n me! etiloui, the New I eiiv Swinimint) Bith 
niav be mentioned. Spteiilh oeitstinelinu lie the lelministi i''i\e build 
ini^s lor the Bith, built tor the Bebint>t(fn 1 ) L I he exterior his 
been e in reel out in ‘Snow ei etc” which, telievexi by ttrten ind orinLjt 
oliss tileel uehways inel clock suriound, proyides exietly the cool, 
jierm inenth e If in efteet elesirctl 



FHF el MINI M\KKLIlNO COMl’ANV I .d 
^elhn^ Orgams itton rf 

THF ABSOtlATEU rOR n AMJ CEMENT MANUrACTUKERS L TO 
1 HE BRITISH PORTLAND tKMENT MANUE ACTURERS LTD 
PORTLAND HOUSE, TOTHILL ATRFET, tONDON, S W I* 
Irltigramt PorOand I ar! I tor trkp! nt \HtUt>aU iil 

S«lllnK afceiH ii tl e Ncrth f I iitliml 
(i & 1 1 \KI I I ID. HUH 


‘SNOWCRETE* 

WHITE PORTLAND CEMENT 

& SNOWCRETE MIXTURES 
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The 15 mile Tunnel through Ben Nevis 
for Lochaber Hydro-Electric Scheme. 


Used on rhe World s 
mosr imporlani- Slrucfures 


British Made by British Labour. 


LAFARGE ALUMINOUS CEMENT CO. LTD. 

Lincoln House, 296/302 High Holborn, London, W.C.1. 

Telephone. Holborn 6431. Telegrams : Clmenfondu. Holb . London 

Workc : WEST THURROCK, ESSEX. 


i4-6J5b. 










ph II hn HI, 5 




FLAT ROOFS 

Will be even 
more important 

IN THE FUTURE 

Vnticipating tins, \rchitects 
and liuildors vmII naturally 
pay iJre.tter attention than 
evei to I'lat Koof^. 


G. W. RLY. 
WAREHOUSE 
EXTENSION ' 

at South Lambeth 

|\JO asphalt coveting was 
used on the concrete 
___ in the ★ basement, although 
the si'^e IS very clos'“ to 
the River Thames ” 



\iiti< ipatiii}^ the diflerent 
conditions ol travel that may 
develop In the N K \ K 
l*l'llitF, a Vulcanite- 
covered II at loot finished 
with Hitu-Macadam is 
the ideal roof to 
adopt NOW 

\ lilTiiiTiinous iiorii- 
like sultsiiriti pilcnl 
M I ( AMil 1 lat 
Hoof cnvt rlnfi^ iLtains 
Its (lastUU> foi ivir 
It will tasil> with 
stantl the vlhntUm 
sctu|>b> thi tciiular 
laii<lin$i of \irplanes, 
without fracturing), 
whilst the Kitii- 
VfacucJani tlnish will 
provide the neci^ssary 
wtarjnfi surface 

Wiiferlif^ht, weather¬ 
proof, and fire resist- 
in(i. Patent “ VU - 
C AN I rh ” Roofing Is 
'ftiiaranteeil for lonf^ 
periods the Flat 

Roof for to-day. and 
the future 


haiiHg 

jiU plea^f tejif t( holier 
\o 51 


Supplied and fixed 
only by 


VULCANITE LTo 

FLAT ROOFING CONTRACTORS 


tORIKlR P«liCRa Works, 
Mr P 0 c k h r m RoRd. 
SS15 

GLASGOW 1157 OrIIow 
RRte E 1 

WIQAE Tndent Works* 
SRven StRfs Bridffo ^ 
BELFAST SURomiUis !■ 


V d# Concr ft ind Ctrsfr t 
nr r i. J inu xry /93 » 


SUPER 

CEMENT 

SUBMARINE • BRAND 

WATER, OIL & PETROL PROOF 


Was used for the 
retaining wall of 
— this ^ basement. 

particulars of many similar 
' constructions forvyarded 
on request 

SUPER 
CEMENT, 

LTD. 

10 upper Woburn 
Place, London, W.C.1. 

Tel. Euston 1808. 


W H P. 



























DRIKON ENSURES PERMANENCE 



MAKES CONCRETE 

WATERPROOF 
HARD WEARING 
RAPID HARDENING 

CONTROLLED SETTING 

WITH INCREASED EARLY STRENGTH 


Specify Drikon for all concrete where high 
strength at early ages, hard and non dusting 
floors and watertightness are lequired 

Drikon enables the setting time co Ije 
controlled from 1 minute to 3 hours 


INVALUABLE FOR BOTH REPAIR JOBS AND NEW WORK 
BRITISH THROUGHOUT 

For full information vviice to 

DRIKON, LIMITED, 52 PARK ROAD EAST, LONDON, W.3. 

Telephone Acorn 3633 Telegrams Drikon. Act, London 
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THE 

“JOHN BULL” 
CONCRETE BREAKER 

NEW “ B A L ” TYPE 

INCREASED 

PENETRATION, RELIABILITY, LIFE 

REDUCED 

VIBRATION, NOISE AND WEAR 

THESE ARE THE SALIENT FEATURES 
OF THE NEW CONCRETE BREAKER 

★ ★ ★ 

FOR FULL PARTICULARS AND PAMPHIET, No 119C 
MENTION THIS JOURNAL AND WRITE TO - 

REAVELL & CO., LTD., 

RANELAGH WORKSIP, SWICH. 

TELEGRAMS REAVELL, IPSWICH TELEPHONE 2124. 


KENNEDY 

KENNEDY 

KENNEDY 

BAR 

BENDERS 














CXJNCRETE 

AND 

CONSmUCTlONAL ENClNFEy* INC, 



rUTUCA 
CAE EENDING 
MACIilNES 



The “Futura” machines have a larger output than any 
other machine marketed Machines of all sizes and prices 
Send to the address below for full particulars and let us 
help you on your bar-bending and cutting problems 
Many repeat orders have been received for these machines 
One London firm has no fewer than ten power machines 


agents for 


' ^°«ni)TTtdN© 

^ —— 

CEMENT & STEEL, LTI). 

8c BLAKENEY ROAD BECKENHAM, KENT 

Telephone: BECKE^IHAM 1005 
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CONCRETE 

AND 

CONSTRUCTIONAL ENGINEERING 



BOOKS ON CONCRETE 


Desi^Jncrs’ Hamlbook 

J)rsHMf,^ MvS[>HmoK Jiv 
( I IS } Ki viiolils B Sf \ M III t t I ^ )n p n i 
<U 1^,11111,'tal>It s iIliistrilMiiis Brill i *1 l>\ post i s f<f 

An up to fi ill } riKlish l/f»i k Bn .m «iv«iic i r >Mth t vli ii im 
( \ pc) ti III I m till j)i U til I ( I 1 < adliiL ] (i 1 ill i Ik 1 il Ii s 

I o\c I t hi ilf si_,Tr * jt I VI1 N ill SI ri] In 11 i f 1' luhii »il i i>tii i« t« 

strni tUM iiiillhiii an lullv vm tki il i x iiiipli s sli ivun^, li<i\ 
tn« I ihU s arf u I cl I v< r v I il>l« i r r pic. ilin i d lo i Icii t 
si/e xNith <lcai Uttciiiji tinipliti* | \ irnpl s an included 
oi tlu dcM^ti ol 1)1 iiii liid III* llnois llat J ih-* i tc , with 
w« i kiin dr iwui^,s stu 1 1 I ndiii/Ints t iMi s of c]iJ intit it s <lc 
if he* works III fill liiHsIuddovM 1 ^ Mk lutlui itisjosilU 
for i junior d<»si, m 1 tcT ». mil] If ti i di si, ii without iipiiMsunr 
\ll till hni 1 I Ills Mid siiiiplMii d me lliods i c iili il ft i i i) id 

St lull ni 1 * d i riiiu [rn hi ms i*< < 1 irl> v t out 

l''oriTiwork 

*‘l)»sl A'otONSIKllllOSOF loRMWOIKlOKtONCKl-lI 

Stkt CHRIS h\ \ 1 VN N nil B Si , \ M \ui Soc ( I 

1 r> I ak‘-M illusir ilioiis foldtis ii disimi t tL»Ii s 

J*ric c CIS h> |»ost os )c/ 

ihi hist hcioK 111 the I i)„tish 1 ini.iiuc d< diiiit sole Iv uid 
I \h in slivilv with the sill jt i t of foi luwoi k («i\f s coiuplt ti 
clfMpii for Icniiiwoik f jI tvirv t\l^ of plan and nntforcid 
con nti stiuc tun , fnjin snupic tootiiiiu to irchhrid^is with 
t il 1 ( s ti oiu whic 1 ) tlu si/c s and cpi uititii s of tiiiilH i n piiii d 
loi .Ui\ t\(>i r>t sl 7 < ot sliiKtllic ( ni I c. SCI 11 it i kI'^iu-c 

Reservoirs and Tanks 

Kl I Ir (. (INC Kill KlsJUV »IKS VM) IXNRS B\ 

U "s (ii IV, B A M A I \ M Inst ( I 1 c>() ji i^jc s, t i i 

uhistrations Britc nrs hv [Rist los o/ 

T)( ds II] a prictic d iiiinuir with tlu d« sit^n ind • oiistnu 
tioii of iii.iin and rtintoic • <i t oiRic ti tcbirvons tints swtni 
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PILE URIMNG EQLIPMKNT. 
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Illustration of 5-ton 90-ft Fiame 
with Monkey on Thames-side job 


4 -TON 

PILE DKIVINC 
EQUIPMENTS 
WEPE USED AT 
fCRDMCEKS 


Thousands of concrete 
piles from 43 ft. to 57 ft. 
long were driven with 
our pile drivers for the 
foundations of the new 
Ford works at Dagen¬ 
ham. Tliese piles were 
driven to a set of 1 ^ m. 
for the last ten blows. 


We specialise in pile-driving equipment and have in stock complete 
outfits for any length of pile, operated by steam, electricity and 
internal combustion engines. Hire or Sale. Advice given and terms 
quoted normally by return of post. 

nENcy srrES ltd, 

SOUTHWARK STREET. S.E.1. 

Telephone: Hop i4li mn4 Wstmrioa §433^ 
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FERRO - CONCRETE 
WITH 'STRIBAR' 
REINFORCEMENT 


The whole ot the relntorcing steel for the ferro-concrete in the 

SH EFFI E LD CITY HALL 

has been made by United Stri p and Bar Mills The above il lustration 
shows the laying of the steelwork for one of the two large single* 
span ferro'concrete beams (believed to be the largest in this 
country) which support the entire roof. Each beam is 104 feet 
long, 14 feet deep and 18 inches wide, weighing about 150 tons 
The principal reinforcing bars are 45 to 55 feet long and form 
part of a large contract for Sheffield Steel Reinforcement. 

Upon the Sawless quality and strict uniformity of ‘Stribar’ Rein* 
forcement—"the bars that are notably straight and true”—depend 
the safety and durability of a rapidly increasing number of all 
types of ferro-concrete structures. 

Furthermore, there is ‘Service* behind * Stnbar,* a Service by 
which you can benefit. 


★ 


Send for the U.S.B. lOO Booklet.giving your Name, Firm's 
Name and Address, and position in Firm. 


UNITED STRIP St BAR MILLS 

Branch of The United Steel Companies Limited 

. THE ICKLES, SHERFIELD 
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CONCRETE 

AND 

CONSTRUCTIONAL ENGINEERING 

V''o]uine XWIII No 9 Siphmblr, 1933. 


EDITORIAL NOTES. 

The Training of a Civil Engineer. 

\V HI Kl AS riiguicerin^j was at one time clniflecl into two bianclus only-civil 
and militarv- there aie now so many subdivisions that tin timim/;' requited foi 
mv one is specialised (o .i laif>e dcftKe Iheie is also a tonsideiable amount of 
overlappint* between eeitam bianrhes of en^meeimt^ work and 1 definition which 
toveiN the duties of a <i\il ent>m< (r is ditfuiilt to obtain 1 lit desif^n and ton 
struction of railwa\s, dot ks harbouis^ canals and hvdio t let tut works aie some 
ot the subjet ts with v\h]( h tivil i nf>met riny tkals but t \ t n ani(>nw, these there aie 
some poitions m whith t oll.iboi ition with nuthanital and thttiital enyinttrs is 
necessary 

In this toimtiy a ictognistd (jiialititation ol a tivil tngintci is membeiship 
of the Institution of ( ivil Fngmttis in tonse(|uentt <i guidi to ent^ to the pio 
fission should bt bastd on tin. ie(|uii(ments of this both Jhost who wish to 
obtain the diploma ot the Institution t annot do bt ttci than t oiisnlt a book * whitli 
has letently been piiblishtd, and whost anthois ait two wtll kntmn tonsuiting 
engineers J he authors are stionglv m faeour ot tin pupilage sestim but at the 
same tune peiint out that the Institution does not make this < oinjmlsory foi 
admission We agiet that the (‘\peiienrt gamed during a paid a})pomtment 
may not bi all that is desirable wlun (onsidertd as enginei ring ti lining, but we 
ditfer from the implication m tin authors statement that In enciinistanees 
which eieatcd the metssity foi such a jiaid assistant, it is highlv impiobable that 
any bo\ woiilel leccive the personal ittention from his thnf whnh is so desirable 
a feature m the ease of thr training ol a end engmeci Hurt may be cases m 
whnh the pupil rett'iees the peisonal .ittintion of his dm f fmt it is jirobable that 
these aie rare except m small firms leio often pupils an hainfinl ovti to the 
eare of assistants, and it may bo that some dei not see their e hief liom one year’s 
end to the other It is often forgotten that the airangement by which a young 
engineer becomes a pupil is a contiact undei which both parties ha\e obligations 
In the majority of cases pupils aio well looked after and assisted in obtaining 
practical knowledge, but on Ihe other hand there are instances where engineers 
who cannot provide adequate opportunities for acquiring practieal experience 
receive pupils into their offices Cases, also, are not uncommon in which the 
engineer- being a paid servant of a public body- is expected to take pupils with 
the object of obtaining cheap labour on his staff 01 as a monetary lecompense for 
the inadequacy of his own salary At the present time there is no remedy for 

* “ rbe Trammg of a Cnil I'nemeer ' By C I Howard Huinphrr>s and G Howard Hmnphreya, MMliibl ( 1 . 
(London Fdward Arnold &. Co Price 5 s net) 
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these abuses. The position is such that two men of equal mental ability ma}^ leave 
the university .simultaneously and enter pupilage, paying equal premiums, and 
yet one may obtain valuable experience on important works and, more important 
still, make valuable friendships, while the second may spend a large portion of 
his time in plotting small surveys required for law cases, checking bills of quan¬ 
tities, and other such work. We do not mean to imply that the latter class of 
work is not of importance, but it is definitely waste of a pupil’s time wficn it can 
be done by a junior draughtsman. The pupil is in the office to learn civil engineer¬ 
ing, and in the short time at his disposal should be given an opportunity of coining 
into contact with as many as possible of the duties which he may ultimately have 
to carry out. Pupilage is not the lime for exercises in arithmetic. 

Outside Great Britain pupilage, whether subseiiuent to a university course or 
as a complete training by itself, is not a recognised method of entering the engineer¬ 
ing jirofession. In fact we arc unaware of any country where this form of training 
is in vogue, ami there is at least one country where it is illegal. The practice in 
the United States, for instance, is for the young engineer leaving the university to 
obtain a position with an engineer with whom he obtains his practical training. 
In some of the Dominions the same method of entry to the pre^fession also exists, 
and the young engineer is paid a salary from the beginning of his career. 

The numerous discussions which have taken place on the education of engin¬ 
eers are evidence that there is a considerable difference of opinion regarding the 
correct course to be pursued, and although we ha\'e drawn attention to some of 
the disadvantages which are associated with the pupilage system, this has chiefly 
been done in the hope that some of its abuses mav be removed. It is known 
that some engineers require the student to have taken a high place at the degree 
examination before they will receive him as a pupil, but there is no means by 
which the pupil or his parent can estimate the engineer’s ability to .supply the 
necessary practical training. 

The young engineer entering upon his practical training will find much useful 
information in the book mentioned, of particular interest being the chapters deal¬ 
ing with drawing-office practice and the duties of a resident engineer in charge 
of a contract. Another chapter contains a discussion of the appointments which 
are normally open to civil engineers—at the present time there is unfortunately 
a surplus of applicants for these—and the salaries which are generally offered. 
'I'he authors include a useful list of textbooks which " can be bought with ab.solutc 
safety ” ; to this “ The Training of a Civil Engineer ” might be added. 

A Seaside Pavilion in Reinforced Concrete. 

In this is.suc we illustrate the designs awarded the first and second prizes in the 
" Concrete and Constructional Engineering ” competition for reinforced concrete 
designs in which prizes are given each year by the proprietors of this journal for 
the best design for a building in reinforced concrete by the atelier students at the 
University of London School of Architecture. The competition is set by Professor 
A. E. Richardson (the Head of the School), and this year the subject chosen was 
a seaside pavilion. The first prize was awarded to Mr. E. C. O'Farrell and the 
second to Mr. A. P. Ciregna. The jury consisted of Mr, Arthur Davis, F.RJ.B.A., 
Mr. Lovett Gill, F.R.LB.A., Mr, H, V. Lanchester, F.R.I.B.A., and Mr, Corfiato 
and Mr. Collins of the Engineering Department of the Universitjt 
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FORD POWER HOUSE AT DAGENHAM. 


The Foundations of the Ford Motor Company’s 
Power House at Dagenham.—III. 

By R. V. ALLIN, M.Inst.C.E. 

Manufacture of Piles. 

The piles were spc'cihcd to be of one part of aluminous cement to two parts 
of washed sand up to |-in. mesh with not more than 4 per cent, of silt and four 
parts of crushed and washed J-in. to |-in. ballast. They were cast on four 80-ft. 
by 3.2-ft. pile beds covering a total area of 160 ft. by 70 ft., allowing a space 



Fig. 21. 


down the centie through which the mixed concrete was taken in train loads, 
consisting of a 24-in.-gauge petrol loco and two bottom-tipping skips, which 
were picked up by a 5-ton loco crane commanding the moulds. 

The foims were erected on fixed timber platforfns sunk into the ground 
and with a drained‘foundation. This platform consisted of 12-in. by 6-in. cross 
sleepers at 5-ft. centres, with 9-in. by 3-in. longitudinals spiked down to these 
sleepers at 2-ft. 8-in. centres, forming the ground shuttering for the bottom 
flats of the piles. These longitudinals were strutted laterally with 4i-in. by 
2-in. stretchers. The side sections of the moulds were made in 15-ft. lengths, 
each side being removable when striking the moulds by slipping out the top 
tie bolts and slacking the folding wedges. These sections were re-used thirty- 
eight times during the period of manufacture of fourteen months. The rein- 
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hoiehTinc — 

forcemeat was spaced with timber webs cut to take the bars and made in sections 
sufficiently small to allow of them being taken out of the cage before concreting 
{Fig. 22). This view also shows the lifting arrangements for four-point sus¬ 
pension of tho piles. Ftg. 21 shows the setting up of the reinforcement piior 
to fixing the moulds and the longitudinal timbers forming the bottom flats of 
the piles, while Fig. 23 illustrates the bottom-dumping skips brought up to the 
crane preparatory to pouring the concrete in the moulds. In Fig. 24 is a general 
view ol the north side ol the pile yard with the crane striking the moulds of 
a freshly cast pile ; this also shows the 15-ton electric derrick winch picks up 



Fig. 23. 


the piles from the casting beds and trans|X)its tliem t<> the stack and thence to 
the pile frame as required. 

The sides of the moulds were struck from 4 to 6 houis after pouring, and 
it was specified that the piles might be movt'd 48 houis and driven 72 hours 
after pouring. It was found, however, that after a period of 60 hours the piles 
would usually withstand the hard driving. The piles were kept wet by sjirink- 
ling them for at least 24 hours after casting. 

It was essential that the piles should be accurately cast at the head and 
shoe, as a head fitting tightly into the helmet led to spalling and a non-axial 
.shoe to drift in the pile when driving. It was also necessary to ensure that no 
laitance should be leff at the head, since this would lead to spalling in driving, 
and that there should be no " wind ” in the length which might introduce bending 
stresses when driving. 

The curing of the pile was of particular importance owing to the heat which 
developed in the setting of the aluminous cement concrete, and it was found to 


5 " 



R. V. ALLIN. 






have considerable influence on the strength of the piles In connection with 
the curing it was found necessary to drain the pile beds thoioughly, as they 
were laid on soft clay. 

The minimum crushing strength specified for the concrete of the piles was 
4,000 lb, per square inch. Daily test cubes recorded strengths ranging from 
4,090 lb. to 8,2flo lb. pel square inch after 7 days, with an average of 6,500 lb. 
per square im li * 



Fig. 24. 


In the opeiations of making the piles, including unloading the aggregate 
at the mixer but excluding handling after casting, the following labour was 
employed ; At the mixer station ■ i mixer driver, 6 labourers, i crane driver, 
and I banksman. In the pile yard—depositing and punning concrete i ganger, 
10 labourers, i crane driver, and 1 banksman Setting steel skeletons : 6 steel 
fixers, with 1 burner and mate in attendance. Running concrete : 2 loco drivers 
and 2 rope runners. Repairing moulds : 2 carpenters. Watering piles : 2 boys. 

The following is a list of the plant used in these operations: At the mixer 
station : One j-ton steam crane and one J-cb. yd. Fowler mixer (paraffin). 
At the pile yard: One 5-ton loco steam crane and one 15-ton electric derrick. 
Running concrete : Two petrol locomotives, 24-in. gauge, 

'fhe maximum number of piles cast in one loj-hour net working shift was 
19, representing 171 half-cubic-yard mixings. 

The materials u.sed in casting 2,045 17-in. octagonal piles wSre as follows; 
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|-in. to |-in. sKingle, 7,660 cb. yd.; sand in. down), 5,360 cb. yd.; aluminous 
cement, 2,240 tons; chilled cast-iron shoes {80 lb. each), 73 tons; ij-in. steel 
reinforcement, 1,790 tons; iVir** helical binding, 277 tons ; ij-in. pipe ferrules 
(17 in. long), 14,570 Jio. feet; 14- and 16-gauge binding wire, 4J tons. Con¬ 
sumable store? : Water, 860,000 gallons (appro.x.); steam coal, 320 tons, 
petrol, 2,500 gallons ; paraffin, 1,235 gallons , cotton waste, 290 lb, ; lubricating 
oil, 225 gallons, engine oil, 75 gallons ; black oil, 85 gallons ; oxygen, 60 cylin¬ 
ders : acetylene, 8 cylinders; Stauffer's grease, 200 lb. 

The proportions of the aggregate used were 0-829 parts of shingle, 0-580 
of sand, and 0 222 of aluminous cement. In making the piles an excess of sand 
was used forming a i 2J : 4 mix, as it was found by experience to give more 
satisfactory lesults. Where less sand was used the piles showed a tendency to 
spall. The proportions previously given include a certain amount of waste of 
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Fig. 25. Analysis of Expenditure on Piling. 


the aggregate in transit. Fig. 25 shows an analysis of the expendituie 011 tlu- 
manufacture and driving of the piles. 

Turbine Basement. 

The whole ot the excavation for the turbine basement, pump house, and 
valve chamber was designed to be carried out within a colferdain consisting 
of No. 3 Lanssen steel sheet piles, driven down to - 40-00 O.D. except on the west 
side of the pump house, where No. 5 Larssen sheeting was used, and driven 
to —55-00 O.D. as a safeguard against possible disturbance of the foundations 
there due to driving the circulating water tunnels which it was thought would 
reach this point after the foundations were completed. The cofferdam for the 
turbine basement was about 305 ft. long by 86 ft. wide at its widest point, and 
was divided into thirteen compartments (Fig. 26). Originally it was intended 
to carry the excavation in the open to a depth of about —28-00 O.D. in some- 
places, and it was evident that unless .special provision was made large quantities 
of water would enter the excavation. Heavy pumping was inadvisable owing 
to the close proximity of existing buildings, and it was decided to treat the 
ballast below the foundations within the .steel sheeting by cementation. 
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Fig 26. Compressed Air Distribution. 
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Cementation. 

The depth and nature of the ballast and its suitability for cementation 
were ascertained by six core borings taken before work was commenced ; in 
addition a number of confirmatory 2-in. flush borings were taken immediately 
in advance of the work as it progressed in order to rttplore possible local depressions 
of the ballast and to ensure that the cementation was not commenced at too 
high a level. These borings were carried out by hand and consisted of flush¬ 
ing (down to ballast level) 2-in. piping through which the water was passed to 
the shoe of the pipe. Samples of flushings were frequently taken during borings, 
and when a return of sand or gravel occurred it was concluded that ballast had 
been reached. It was proveil by subsequent excavations that the observations 
so obtained were not very accurate and tended to show that the ballast appeared 
at lower levels than was actually found to be the case. It was specified that 
the ballast .should be treated for a depth of 6 ft. below foundation levels, but 
this depth was later increased in places to 8 ft. 

Oinentation was carried out in the usual manner, hollow drill rods fitted 
at the bottom with perforated bits being driven with hand-operated percussive 
drilling machines mechanically rotated ; when the bit reached the lowest required 
depth, the flushing water was replaced by cement-laden water which was forced 
under pressure through the perforations into the surrounding ballast. The 
cement mixture was pumped continuously during the lifting period throughout 
the specified rlepth. Alternatively, when trouble was being experienced with 
fast rods and leakage of cement, the usual cross bits were replaced by jiointed 
bits which were “ bumped ” down instead of rotated, and cement was injected 
whilst drilling, commencing immediately the bit icached the top of the depth 
specified for treatment, The.se expedients were found to improve the progress 
of the work. The site loi drilling was such as to permit of easy erection of two 
level working platforms. The top platform was 7 It. above the lower, permitting 
the drilling to be commenced with a lo-ft. rod and carried down below the upper 
floor, whence it was continued and completed by the man below who used the 
same machine, which he then passed back to the upper level for the addition of 
the .second rod. 

The centering of the holes, which were 2 ft. 8 in. apart, was accurately done 
by boring 2-in. holes in q-in. by 3-in. deals rigidly fixed over the lower platform. 
The “ verticality ” of the holes depended entirely on the care taken by the driller, 
as owing to the necessity of passing the drilling machine through the upper plat¬ 
form, satisfactory templates could not be fixed at the higher level. The average 
depth of ground penetrated to ballast level was 34 ft. and the average penetration 
into the ballast was 10 ft. 8 in. The average time taken per hole, including drilling, 
injection of the ballast, and the complete withdrawal of the boring rods, was 
101 piinutes. Each injection was carried to refu.sal within predetermined limits 
of pressure and quantity. The pressure varied, but in some instances as much 
as 500 lb. per square inch was developed by the pumps, but no external di.s- 
turbance appears to*have been incurred beyond the area treated. 

The drilling and injection were carried out with seven Frangois cementation 
units, and the average number in operation throughout the work was three. 
Each unit consisted of a cementation steam pump, a compressed-air drilling 
machine, and complementary equipment. The following plant was also em- 
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ployed Two oil-dnven compressors of a total capacity of 380 cb ft. of air per 
minute at 80 ife per square inch pressure, one petrol-driven compressor with 
a capacity of 210 cb ft of air per minute , and two portable steam boilers The 
approximate quantity of the work involved is indicated by the following figures 
Area treated, 2,359 sq yd , volume of ballast treated, 5,240 cb yd , number 
of holes drilled, 3,300 , total length of drilling, 147 000 lin it quantity of cement 
injected, 1,405 tons, water used for all purposes 5,400 000 gallons 

Excavation was commenced in compartments Nos 5, 4, 5 and 7 (Fig 26) 
It was found that compartment No 5 toiild be bottomed up in the dry, but 
in Nos 4, 5, and 7 the cementation was not sufhciently impervious to prevent 
the inflow of a large quantity ot water accomjianied by lhanet sand These 
compartments were allowed to fill with watei, the e\ca^atlon was completed, 
and the concrete seal placed with the aid of diveis When the “ blows ” occurred 
the tide level was about 34 ft abocc the bottom of the excavation Owing 
to the vital importance of avoiding am w'lthdiawal ot the sand from the sui- 
lounding foundations previously mentioned it was considered nccessaiy to 
icview the design and methods of constiuction of this portion of the work Ilu 
modification of the design has been described in Part t of these artu les 

Modified Construction 

The position of the constiiK tion when these dithcultics occuincl was that 
in compartments Nos 6, 8, 9, 10 ir 12 ij, 14 and 17 (/2b) practically 
no work had been earned out othci than their enclosure by sheet piling, sufhcienl 
excavation to hx one frame of timbei, and ccmentation ol b 01 S ft of the undei 
lying ballast stratum It was decided to carry out the lower excavation m 
these compartments by compressed an vvhicli would completely abolish pumping 
Ihe following method for completing the foundations was adopted 

Excavation was earned down to allow the fixing of a second timber fiamc 
and steel cylindeis of 8 ft 6 in mteinal diamctei were sunk (partly m free an 
and partly m compiessed air) 111 positions m the compaitments which interfered 
as little as possible with the timbei alieady m position, advantage ot which 
w'as taken to guide the cylinders Flitse cylinders were sunk by internal kent 
ledge to a good foundation of cemented or jiaitially cemented ballast, and the 
lower parts of the cylinders were Idled with concrete (/ ig 27A) Ihe excavation 
in the open was then proceeded with to levels which it was judged would giv'^e 
a covei of about 6 ft of clay over the ballast and the cylindeis removed to that 
level Reinforced concrete floors 8 ft to ir ft deeji were then constructed rest¬ 
ing on the cylinders and covciing the whole aiea of each (ompaitment The 
ground shuttenng for these floois was laid to longitudinal iidgcs and funows 
with grout pipes to each ndge Under these floois the remainder of the 
excavation for the foundations was to be taken out undei compressed an, 
and they were therefore provided with an shafts and locks to give access under¬ 
neath. It was arranged that any surplus of upward pressure of the compressed 
air over the dead weight of the floors and cylinders should be balanced by placing 
ballast kentledge on the top of the floors {Fig 29) The floors were therefore 
only reinforced t® withstand such stresses as would occur if the air pressure 
failed. Compressed air was then applied and the remainder ot the excavation 
down to a good foundation, was earned out {hig 27B) 
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In the deeper compartments the excavation was taken out in trenches 
about 6 ft. wide around the inside of the steel sheeting ; these trenches were 
bottomed up atid concreted in lengths and the " dumpling " was taken out 
afterwards. Where considered necessary the sheeting was strutted back to the 
cylinders, but as it had the support of the pres.sure of the compres.sed air, which 
varied between 2 and rj tons per .square foot, the struts were only employed 
as a safeguard m the event of failure of the air pressure. The .space formed 
by the e.xcavation was then filled with concrete wliicli made, with the air-tight 



Fig. 28. 


floors and the cylinders, a solid mass from the flooi of the basement down to 
the foundation selected (Fig. 27c'). 

In all the operations of sinking and cutting off the cylinders uj) to the time 
when they received the load of the air-tight floor, enough kentledge was u.sed 
to balance a possible hydrostatic pressure corresponding to the highest recorded 
tide level of f- 17-30 O.I). {Fig. 28) and the cylinders were founded at levels 
ranging between 20-00 O.D. and - 39-00 O.I). 

Fifty-six cylinders were sunk in the nine compartments and the whole of 
the work was carried out without any incident calling for comment. In com¬ 
partments Nos. () to II at the east end of the power house there were abundant 
evidences of the old breach referred to in Part i of these articles, and a pre- 
Flizabcthan anchor was discovered at about - 25-00 O.D. (31 ft. below shore 
level). For this reason it was decided to subject the cylinders in these com¬ 
partments to a bearing pressure test by loading them with kentledge after they 
had been sealed and before the surrounding excavation had began. In addition 
to the application of sufficient weight to overcome the estimated skin friction 
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of the surrounding material (2 cwt per square foot) the cylinders were loaded 
to give a pressure on the foundations of 5 cwt pei squaie foot J he resulting 
settlements vaned from ml to i| in with an average of in The settlements 
recorded for cylinders founded at higher levels tended to be less than foi those 



Fig 29. 


founded at lower levels, due possibly in some measuie to the containing efteit 
of the sheet piling 

Air-tight Floor. 

The lowest sections of the cylinders which wcie sealed with concrete were 
provided with splice bars to connect them to the air-tight floors These floors 
were reinforced to withstand only their own dead weight and that of the ballast 
kentledge referred to The amount of air pressuit allowed for in providing 
ballast kentledge on the top of the air-tight floors was judged from the piessures 
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lound necessary in sinking the cylinders, and varied between 12 and 19 lb. per 
square inch. 

The floors were poured in lifts. 'I'he first lift was 4 ft. high and contained 
all the reinforcement. At a distance of about 2 ft. above the underside of these 
floors lengths of j^-in. by ij-in. rolled steel joists were welded on the Larssen 
steel piling at about 2 ft. 8 in. and at centres projecting 4 ft. into the concrete. 
The object of fixing these lugs was to check the tendency for a gap io be formed 
l)etwcen the concrete and the sheeting (caused by either air pressure or shrinkage 
of concrete) which would have resulted in excessive loss of air. The lugs were 
found to be effective, as the leakage of air was negligible. 

In compartments Nos. b, 8, g, 10, and ii, in order to distribute some of 
the weight of the foundations on the sheet piling, 12-in. lengths of lo-in. by 6-in. 
rolled steel joists about r ft. 4 in. apart were welded to the sheeting 3 ft. above 
the underside of the floors {I'ig. 7). 

The depth of the excav'ation under the floors varied from 7 ft. to 16 ft., 
and care had to be taken that the bottoms of the cylinders were not undercut. 
The excavation W'as carried out so that at no point should a line drawn from 
the excavation to the bottom of any cylinder have a steeper up-grade than one 
in ten. In the deejxjr compartments rolled steel joists wefe left under the shut¬ 
tering of the air-tight floors before they were concreted, and subsequently used 
iis walings against which the steel sheeting was strutted back to the cylinders. 
When filling with concrete the space under the floors and up to the roof, the 
bottom of the first lift w'as put in fairly wet to fill the inequalities in the ballast 
bottom. In packing up to the roof of the chamber the concrete was mixed 
stiff, but owing to the settlement a space was formed below the soffit. Grout 
was poured in the first instance down the working air shafts and had therefore 
a pressure due to any head to which it may have risen in the shaft in addition 
to the air pressure. Enough time was left for shrinkage of the cement and then 
a second pressure grouting was applied through the pipes in the ridges of the 
roof {Fig. 271). 

{To be continued.) 

International Road Congress. 

Thc next congress ot the Permanent International Association of Road ('ongresses 
is to be held in Munich m Septemlier 1934. The address of the British Organising 
Centre is 7 Whitehall (xardens. London, S.W.t. Papers are to be read by Mr. H. E. 
Liinn, County Surveyor tjf liast Sus.sex, Mr. J. E. Swindlehurst, Borough Engineer 
of Hampstead, and Mr G H Whitaker, City Engineer of Cardiff, on progress in 
concrete roads ; by Mr. H T. Chapman, County Engineer of Kent, Mr. A. T. Goose- 
rnan. City Engineer of T.eicester, and Mr. F. W. Smart, County Surveyor of Bedford¬ 
shire, on progress in the use of tar lor road work ; by Mr. D. Edwards, Borough 
Engineer of &ighton, Mr. A. C Hughes, County Surveyor of Hampshire, and Mr. 
E. J. Stead, C'ounty Surveyor of Somerset, on the progress in the use of bitumen for 
road work ; by Mr. G. S Barry, C'ounty Surveyor of Ayrshire, Mr. S. G. Stanton, 
Borough Engineer of Southampton, and Mr J. P. Wakeford, Borough Engineer of 
Stockton-on-Tees, on the use of emulsions ; by Mr. O. Cattlin, Borough Engineer of 
Lambeth, Mr E. H. Collcut, County Surveyor of Cornwall, and Mr. T. Somers, City 
Engineer of Glasgow, on road surfaces ; by Mr. H. H. Humphries, City Engineer of 
Birmingham, and Mr A. J. Lyddon. Ministry of Transport, on the relationship between 
road surfaces and traffic ; and by Mr. G. E. Ashforth, County Surveyor of Cheshire, 
Mr. C. L. Howard Humphreys, and Mr. E. S. Perrin, Ministry of Transport, on regula¬ 
tions governing road vehicles Papers are also to be read on the Safety of traffic. 
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Railway Viaducts near Belfast. 


Main line trains of the L.M & S.K 
(N.C.C.) from Belfast to Londonderry and 
Portrush have to reverse at Greenisland, 
abc^ut 6| miles from Belfast, thus involving 
delay to the trains and additional expense, 
owing to the necessity of maintaining the 
necessary staff. With a view to pro 
viding an improved service to Portrii.sh 
and securing substantial economies it 
was decided to comstruct a loop line 
whereby trains can run straight through 
from Belfast to the north This work is 
being carried out by the railway company 
in collaboration with the Government of 


crosses the glen on a line approximately 
parallel to the existing structure. The 
second viaduct, known as the down-shore 
viaduct, is about 400 ft long, and the 
iip-shore line is carried on the existing 
masonry arch The undercrossing at the 
Belfast end of the main line viaduct has 
a skew angle of i(> deg., and is also con¬ 
structed in remlorced concrete 

Moth the down-shore and mam-line 
V ladncts aie similar except as regards the 
width, the luiinber ol arches, and the 
height ol the piers The lormer consists 
of one mam open-spandrel parabolic arch 



Fig. 1 .—General View of Viaducts. 


Northern Ireland as an uhemployment 
relief scheme. 

The new lino is about 2J miles long, 
and crosses several roads and numerous 
streams. All bridges over and under the 
line arc being carried out in reinforced 
concrete. At a point about three- 
quarters of a mile beyond the commence¬ 
ment of the new loop line the existing 
railway crosses a deep glen by means of 
a two-span masonry arclf. The new loop 
line is about 200 ft. farther upstream and, 
crossing at an angle, requires a viaduct 
about 630 ft. long. At the Belfast end 
of this structure the line to Larne passes 
underneath that to Londonderry and 


with a clear span of ft. and a 30-ft 
riiie ; this is Ikankcd on each side by three 
small Idled-.spandrel arches of 35 It clear 
span and i r It o in. rise. The main-line 
viaduct has three similar large arches 
with five small arches at the Londonderry 
end anti two small ones at the Belfast end 
w’hich connect with the undercrossing 
General \iews of the \ inducts are shown 
in Figi. 1 and 2. 

The down-shore viaduct, which carries 
a single pair of rails, is straight: the rail 
level is horizontal and is about 40 ft. 
above the level of the stream. The arches 
are 17 ft. wide. The main piers are 
carried dow'ti to a foundation of saiid- 
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stone, while the piers of the small arches 
are supported on separate lootings on 
txmlder clay. Considerable difliculty was 
experienced in excavating lor these piers 
as they are in the side of the existing 
radway bank, and it was necessary to 
maintain traffic while work was in pro- 
giess. The piers are 6 ft thick at the 
springings, have a batter ol i in 6o, and 
are heavily reinforced to withstand the 
large moment induced by unequal live 
loading 


for each arch parallel the piers are trape¬ 
zoidal. The large piers are built of mass 
concrete and arc supported on spread 
footings 35 ft. by 39 ft. resting on boulder 
clay overlying firm sand. The piers at 
each end ol the large spans are con¬ 
structed as abutment piers. 

The arch ring of the 89-ft. arch is 2 ft. 
6 in. thick at the croivn and 5 ft. thick 
at the springing, and is reinforced with 
i|-in. diameter bars at 6-in. centres at 
the springing and i^-in. bars at similar 



Fig. 2. —Plant View. 


The main-line viaduct is on a 60-chain 
curve and has a rising gradient of i in 
75. The large arches have a maximum 
.height of 70 ft. above stream level. This 
viaduct carries a double line, and the 
arches are 29 ft. wide. The small piers 
are similar to those on the down-shore 
viaduct, except that they are much highpr 
and much more heavily reinforced. They 
are supported on spread footings 22 ft. by 
35 ft. carried down to good boulder clay. 
As this viaduct is on a curve and it was 
desirable to have the opposite springings 


centres at the crowm The cross-walls are 
2 ft thick and reinforced with |-m. bars 
at 12-111. centres. These walls are spaced 
at i2-ft. centres and carry a floor slab 
14 in. thick reinforced with |-in. bars at 
8-in centres ‘ Sliding bearings are pro¬ 
vided where the floor slab rests on the 
piers. The 35-ft. arches are 18 in. thick 
at the crowm and 2 ft. 6 in. thick at the 
springing, and are reinforced with i|-in. 
bars at 6-in. centres at the springing and 
g-in. bars at the crown. 

The spandrel waflls««have a maximum 
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thickness of 2 ft. 6 in. at the springing 
and a uniform batter to i ft at rail level. 
Some mass confcrete filling is provided 
over the tops of the piers, while the 
remainder of the filling is rough stone and 
ballast. A 2-ft. thickness of stone ballast 
IS provided over the deck of the main 
•irches. 

Both structures have been designed tt) 
carry the British Standard Lfiad for Rail¬ 
way Bridges (i8 units) with the standard 


plant. Advantage was taken of the 
existing viaduct, and a three-compart¬ 
ment bin was built spanning the stream 
at this point so that materials could be 
brought in by rail and unloaded directly 
into the bins. The bins are fitted with 
volume batchers leading into a hopper 
which in turn can be arranged to'feed 
either of two lo-cb. ft mixers {Fig 3). 
The cement, which is rapid-hardening, is 
delivered in paper sacks and unloaded 



« Fig. 3. -Central Mixing Station, showing Bins, Cement Shed and Mixers. 


impact allowance. The working stress 
in the concrete is 750 Ib. per square inch 
m compression and 75 lb. per square inch 
in shear. The reinforcement is round 
mild steel to British Standard Specifica¬ 
tion No. 15, and was designed for a 
working stress of 18,000 lb per .square 
inch. 

Concrete Placing. 

The total quantity of concrete involved 
is about 17,000 cb. yd. and, as it is .spread 
Jver a considerable area, close attention 
was given to the arrangement of the 


into a cement shed at rail level Two 
bags of cement are required to each batch, 
and the material is conveyed to the 
hopper through an inclined pipe carried 
down the back of the bins. The mixer 
operator controls the admission of the 
aggregates from the mixing platform. 
The cement batch is handled by men in 
the cement shed who release the batches 
in accordance with signals from the mixer 
operator The concrete is mixed for a 
minimum time of one minute, which is 
controlled by a batch meter, and is dis¬ 
charged into side-tipping trucks which 
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art' taken to the placing masts. Water 
IS piim|X‘(l from the stream to a storage 
tank, ami from there is ted to a service 
tank supplying the tanks on the mixers. 
These tanks are .set for the recjuisitc 
quantity for e.ich batch, and the setting 
IS only altered on the* instruction ol the 
engineer 

The down-shore viaduct was con¬ 
structed first, and a J-i b yd. mast placing 
plant lovered the whole ol the work 


feed the other end mast by this method, 
and advantage was taken ol an existing 
siding to deliver materials at this point. 
These were batched by hand and led 
through another lo-cb. It. mixer which 
discharged directly into the mast bucket. 
When the Londonderry end had been 
completed this mast was removed and 
re-erected at the Belfast end where it 
assisted in placing the concrete in the 
crossover In this case also it was not 



Pig. 5.- Looking North along Main Line 
showing Main Piers and Long Chute 
Line, suspended from Blondln Wire. 


from two positions. In the main line 
vdaduct three masts {Ftg. 4, pp. 528-9) 
were u.sed, a heavy ma.st 160 ft. high at 
the centre and two lighter masts about 
xoo ft. high at each end. A Blondin wire 
was suspended across the tops of these 
masts and used for slinging lines of 
chutes [Ftgs. 2 and 5). The concrete 
was conveyed from the central mixing 
plant to the centre and one of the end 
masts by means of power-operated in¬ 
clined tracks. It was not possible to 


possible to use the central mixing plant 
and the same arrangement was adopted 
as before. With the exception of this 
mast, the winch of which was steam 
driven, and the mixer, which was petrol 
driven, all the plant on the work was 
operated by electricity. Power was first 
obtained from plant installed on the site, 
but when the demand exceeded the 
capacity of this plant a supply was 
obtained from the ^Ifast Corporation. 

Where placing conditions were fairly 
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easy it was possible to handle to cb yd 
hourly, but when much ramming was 
required, the output was reduced to about 
6 cb. yd hourly per mast 'I'he total 
average weekly output was 500 cb yd 
The longest line of chutes used was 230 
It, and it was found that concrete with 


On the larger piers the boards were 8 in 
wide and on the smaller 6 in wide, 
horizontal chases were inserted at 4-ft. 
intervals Advantage was taken of this 
to form the construction jomts at these 
points, and the result is a structure 
singularly free from defects The piers 



Fig. 6.—^Arch Centres, Main Line, 89-ft. span. 


a slump of 21 in. could be placed 
effectively. 

Surface Treatment. 

As no money was available for special 
treatment of the concsete surfaces the 
most suitable way of avoiding a monot¬ 
onous effect on these large areas became 
a matter of importance, and it was 
decided to leave the concrete as it came 
from the forms, with board marks visible. 


were too irregular to make it economical 
to use standard steel forms, and as these 
would have had to be lined to give the 
effect desired timber was used throughout 
Climbing forms were designed which 
enabled one set of formwork to be avail¬ 
able for the full height of each pier 
These forms consisted of ij-in. tongued- 
and-grooved sheeting made into panels 
4 ft. high and of convenient length. 
Double 7-in. by 2-in. studs were bolted 
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to the face of the previous lift and pro¬ 
jected a distance ot 4 ft The panels 
were fastened to these studs, and |-in 
rods threaded through straw board tubes 
and screwed into 3 in by f-in square 
plates were fixed to the top end of the 
studs These were concreted in and used 
for securing the studs when moved uj) 
to the next position The rods were then 
screwed out and the holes plugged with 
cement mortar By this method it was 


hinge at the crown and if-in tie rods 
The shape of the arch was obtained by 
fixing timber nailing strips to the back of 
the trusses The lagging was 6-in by 
3 in m section The spandrel wall foims, 
which had horizontal sheeting, were 
completed before the arch was cast and 
the portion m contact with the face of 
the arch was lined with |-m Masonite 
Tempered Presdwood so as to provide a 
smooth face free fiom form marks 


\ 



Fig. 7. Erection of 89-ft, Arch Centres on Main Line. Crane 
in position on nose of First Section. 


possible to strip and re-eiect a complete 
lift of formw'ork m one day \s many as 
fifteen uses were obtained fiom one set 
of forms 

Centering. 

* As the arches were a considerable 
disbince above ground level it was found 
economical and much quicker to use steel 
centres supported from the piers rather 
than to build up the usual type of timber 
trestle from the ground In the small 
arches these centres consisted of steel 
trusses at 5-ft centres provided with a 


'I he large arch centres {/ igi 6 to g) 
were also three-hinged trusses with zj-in 
diameter tie lods Ihe trusses were 
spaced at 5-ft centres and both top and 
biittom chords weie braced, while the 
6-in by 4-111 lagging was secured to 
nailing strips as in the case of the small 
arches In the case of the down-shore 
viaduct the piers weie erected to their 
full height before the arch was com¬ 
menced and the centres were assembled 
on the ground and rotated into place 
about the lower hinge by means of tackle 
fastened to the top'Vf the pier. Each 
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centre had a reaction of about 6o tons 
and was carried on cast-iron wedges, 
Extensions were provided to the bearing 
shoes, and the arch was struck by placing 
jacks under these extensions and trans¬ 
ferring the load from the wedges to the 
jacks The wedges were released by 
hand and the centres lowered on the 
jacks. The trusses were then moved 
sideways and dismantled by t.acklc slung 
from a cantilever l>eam fixed at the crow n 
of the arch In the case of the main-line 
viaduct the arches were cast m halves, 
three centres being used lor om* hall. 
when this was completed the ccnties were 
moved sideways into position tor the 
second half In this case the piers were 
not completed lx*fore the erection of the 


viaduct, and w'ere jacked across a distance 
of 14 ft. 6 in. into their new position. 
They were then levelled, and the second 
half of the arch ring cast. On completion 
of this halt the centres were lowered to 
the ground by tackle suspended from the 
underside of the arch ring. 

In the down-shore viaduct the small 
arches were poured in one day and the 
centres struck 111 four days. On the main 
line the small arches were poured in two 
.successive d.iys and the centres struck on 
the fourth day, after the last section had 
Ix-en cast In the large arches of both 
viaducts the arches w-erc cast in five 
sections, poured on successive <lays, and 
the centres stiuck on the fourth day after 
the last se tion had been cast. The 



Fig. 8. -Closing Centres of 89-ft. Arch on Main Line. 


centres, and these weie placed by a canti¬ 
lever method \ small jib crane was 
mounted on toj) of the pier and jilaced 
the columns and lioams and the bottom 
.sections of the centres These were tied 
back to the pier, and the crane was then 
mounted on the nose of the middle centre 
and the remaining sections of the centres 
lifted into place This process was re¬ 
peated for the other half of the centres, 
and the crane removed The halves were 
thus in position, tuxl back to the piers, 
but were within 18 in of meeting at the 
crown. The tie-backs *were then eased 
until the crown hinges entered, tie rods 
were adjusted, the centre.s levelled on 
their wedges, and the lagging placed. 
The centres w'cre struck by the same 
method as that used in the down-shore 


maximum deflection at the centre of the 
large arches the day the centres w'cre 
struck was J-in 

horms tor the cross-walls and floor 
slab were made in panels similar to the 
formwork tor the piers, and presented no 
difficulties 

The intersection ha.s a sejuare span of 
15 ft. and an average skew span of t>5 ft 
The roof IS a slab 15 in deep reinforced 
with J-in rods :it t>-in. centres spanning 
between cross-l>eams at 12 ft centres# 
These cross-beams have a clear span of 
15 ft. and are placed at right angles to 
the abutment. They have an effective 
depth of 3 ft 3 in., a stem wndth of 2 ft., 
and are reinforced with eleven i-in. bars. 
Owing to the extreme skew of this crossing 
it was necessary to provide a parapet 
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beam to carry the outer ends ol somt ol 
the cross beams Jlus btam is ^of rtin 
lorccd concrete, lo ft lo in deep by zo in 
wide and is reinforced with eighteen i J in 
bars One end of these parapet girders 
was h\ed, and the other end was carried 
on a rocker be inng Ihe abutment WiilIs 
were constructed in 4 ft lilts with 
climbing forms simiLu to those used in 
the piers Ihe foimwork foi the floor 
slab was carried by rolled steel joists set 
in pockets on the abutment wall 

On the Bill<ist sidi ol the cros4 ov«i 


parts of basalt screenings graded from 
I in to J in As it was impossible to 
secure washed sand at a reasonable price 
a washing machine with an output of 
40 tons a day was installed C einsiderable 
attention was devoted to the production 
of the concietc and the maximum slump 
permissible was 2| in It wa* found that 
this enabled the material to flow easily 
in the chutes and a dense concrete with 
a good face was secured Six’concrete 
i lilies wen secured for each day s run of 
each mixer and these were stored in a 



Fig. 9 Main-Line, 89-ft Arith Centres moved to concrete second half of Arch. 


there is a countertorted retaining wall 
rb5 ft long viith a maximum height of 
about 2Q ft above foundation level As 
there are new embankments on each side 
of this wall the lower part is slotteel The 
counterforts aie 18 in wide and spaced 
at 12 ft centres, and the curtain wall 
ranges in thickness from 15 in to 9 m 
\n expansion joint is provided at the 
eentic of the wall 

Concrete Proportions. 

All concrete was made with one part 
of cement to 2^ parts of sand and 3f 


special shtel with thermostatically-con 
trolled heating Notwithstanding these 
precautions it was found that owing to 
yariations m the aggregate it was not 
possible to secure a concrete of uniform 
strength Ihe specification required a 
breaking strength of 2,000 lb per square 
inch at seven days and 3,000 lb at 28 
days Ihese strengths were secured, but 
the range 01 the values was considerable 
Ml the reinforcing steel, of which 700 tons 
were used, was bent on the site by a 
power machine ^ 

The whole of the work is being carried 
out by the railway company by direct 
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labour recruited Irom the local labour 
exchange. Except on an earlier job of 
much smaller magnitude, neither foreman 
nor labourers had had any experience of 
this class of construction. Work is nor¬ 
mally carried out in one 8-hour shift, but 
when it is not possible to pour the 


quantity of concrete required by one lift 
overtime is worked as it was not con¬ 
sidered desirable to introduce a second 
shift. Excavation for the first piers was 
commenced in February 1932, and the 
whole of the work was scheduled for 
completion last month. 


Water Towers, Bunkers, Silos and Gantries- 


riiis book,* the latest of the useful .series 
on concrete and reinforced concietc pub¬ 
lished by Concrete Publications, Idd., is 
a companion volume to “ Reinforced 
Concrete Reservoirs and Tanks” by the 
.same author, published in 1931. It is, 
however, self-contained and can be used 
without any relerence to its predecessor 
so some repetition has been una\oid- 
able 

The first jxirt o1 the book deals in a 
thoroughly practical manner with th<‘ 
design and construction ol the tank 
proper, the |u})portmg strut ture being 
considered later Several ■jhapes are 
carefully treated, including rectangular, 
conical, and cj’lindrical tanks uith fiat, 
hemispherical, conical, ami domed bot 
toms, and other more complicated shapes. 
Petails ot various methods of designing 
the bottoms, walls, and loof .ire given, 
uith a consideration ot their relative 
economy and v\ ith advice as to jireraii- 
tions to be taken to ensure watertight¬ 
ness The effect of fixation ot .side walls 
by the bottom slab is treated m the way 
developed by Hr. Kei.ssner. 

A useful chapter is that detdmg with 
the design of tanks for containing hot 
liquids. The author considers this pro¬ 
blem in a .sound manner, and points out 
that although the temperature gradient 
through a concrete wall may be found 
the stre.sscs cannot be satisfactorily deter¬ 
mined. The methods of stress deter¬ 
mination proposed appear reasonable but, 
as the author points out, it is difhciilt to 
make a watertight concrete structure lor 
large temperature ranges, especially where 
frequent alternations take place. 

The second portion of the book con¬ 
cerns the design of bunkers, both shallow 
and deep. Such structures are very fre¬ 
quently met with in practice and the 

• ■* Keinfoicf^ Conrrptc Watpr Tower*, Bunkers, Silos 
and Gantries.” ByW.SGray. 356 pp. ; 170 illustration*. 
London: Concrete Publications, Ltd. FHce los. (los. 6 d 
by post). 


requirements and complications of size, 
shape, and variety of load call for the 
exerci.se of much ingenuity, and there are 
many ways of treating the design of such 
structures. In many textbooks on design 
methods are sliown of arriving at the 
pressures and loads of the containeii 
material on the side walls and bottom of 
the bunker, but the student or tlesigner 
IS left to find out lor himself the best 
practical way of designing the structure 
to take these loads The author goes 
farther, shows the principles to use in 
designing bunker structures of various 
sliapc.s and follow.s them up by practical 
illu.strations 

Following naturally after bunkers is a 
section 111 which the design ot silos for 
corn, cenienf, etc , is dealt with. This 
section IS perhaps too briefly considered, 
and could with advantage have been 
illustrated by more examples 

Then follows a efliapfer on the de.sign 
and| construction of the legs or supports 
which are lequircd lor water towers, 
bunkers, and silos. The treatment of 
such structures in a strictly mathematical 
way IS a matter beyond the practising 
engineer, so approximate method.s based 
on te.T,sonal)le assumptions justified by 
successful use in the past are here put 
lorward. A useful addition to this sec¬ 
tion woultl be the consideration ot the 
stres.ses in the- sub-structure of a tank 
supported on columns with a central 
shaft and stairway. * 

Before the final section on the design 
ol gantries there are several chapters 
dealing with matters ol particular interest 
and use for the young engineer or non- 
specialist designer. In one of these 
chapters the author explains the abbre¬ 
viated methods adopted by some rein¬ 
forced concrete specialists in preliminary 
design and estimation of quantities. In 
the next particulars are given of special 
types of dwrs and feeding apparatus for 
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l)unkers and silos Iht author then 
devotes a chapter to the nru thods adopted 
by a contr.ictor f)r specialist firm in the 
prepaiation of an estimate the startinf> 
of the job and details of seaffolding and 
the placing of stee 1 1 best will be useiiil 

to the junior engineer though their 
ipplication IS not lestricted to the strue 
tures speeified in the title I his ehaptei 
also contains a n commendation that 
bending lists (of which a typical page is 
shown with the drawing to which it refcis) 
should be supplied to the contr.ictoi 
Such binding lists arc not dways sup 
pin d by designeis ind the work of taking 
off the stiel is thrown upon the foicinan 
or upon .1 number of the eontiictors 
stiff who e mtK)t bt expected to do this 
work so well as tlie designti oi his 
diaughtsmin Most of the spi enlist 
designing iiul eonti leting firms line 
found such stiel shuts or bending lists 
e nsnre quicker mil more leeui ite j:)! leing 
of the stiel md pre \ cut mis inteijiret ition 
of till diiwmgs 

1 he SI eturn on the design oi ^ mines 


IS really too short to deal liilly with a 
subject that one would rather expect in 
1 book on bridges This chapter con 
tuns some useful information which the 
iiithor jiiisumablv felt might well be 
included as it does not appear elsewhere 
111 this well known series of books 

Ihi methods of design ustilm the book 
issuiiie i knowledge of theeiry of striic 
tures and simple lemloieed concrete but 
ibstruse mathematics has bicn avoided 
(.omnion sense md x true perception ol 
jiraetieal limitations ol the material have 
been used Among tin very li w state 
nil nts which will not meet with approval 
IS the 1 ecommend ition to use expansion 
joints every yoo ft in gantries So long 
a lingth of gantiv expeised to the varia 
turns of temper dull in this country 
would lertamly crick V more reason 
ibli figiiie would In loo to i->0 ft it 
most 

1 hi book is one which should be ivail 
ible in evirv elisi^nti s office lor refer 
enei In thi seniois md lot study by the 
juniors \ 1 li 



New Promenade, Rottingdean-Saltdean. 


Ihe promenade and sea defence works illustrated were earned out this year 
under the direction of Mr D Edwards M Inst CF , Borough Surveyor of Brighton 
rhe promenade is surfaced with 6 in of eoncretc reinforced with a single layer of 
B R C fabric 
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A New Form of Reinforcement for Concrete. 

{CoHtrihuteil) 


It is well known that if ordinary graders ol 
steel arc worked cold their tensile strength 
is improved : in other w'ords, the steel is 
" physically developed.” Some sixteen 
years ago a paper was read in I.ondon 
before the Society of Engineers describing 
experiments and tests on mild steel bars 
physically developed by tw’istmg them 
about their longitudinal axis, ami it w'as 
clearly demonstrated that tli<' tensile 


throughoul its cross section. In the early 
experiments square and triangular bars 
were twisted. 'J'he results .showed that 
the triangular section was not so good as 
the square section which in turn was 
inferior to a round section, the reason 
being that the tibri's in the outer parts of 
the cross section of the bar, being more 
remote from the centre and thus having 
to describe a larger circle than the fibres 



strength of the steel was materially in¬ 
creased. 

The theory on w hich these i-xpenments 
were based is sound, but when a single 
bar is twisted on its longitudinal axis no 
stresses are set up in the steel at the 
centre of the cross section of the bar 
(i.e. the axis of rotation), and hence there 
IS no physical development at this point : 
also there is very little development in the 
area adjacent to the centre of the section, 
whilst at the outer edge of the section 
there is excessive development. Thus 
the bar is not uniformly developed 


iieaier tlie centre, became very brittle. 
In the case of the twisted round bar there 
IS no visual indication of the amount of 
tw istiiig the bar has undergone, hence the 
bars could easily be overdeveloped and 
rendered brittle ; and also it would be 
vlifficult to distinguish such a bar from 
an untwisted bar. 

Yield Point. 

If w'e draw a diagram of stresses and 
elongations for several mild steel bars of 
the same manufacture we find that the 
yield points vary within wide limits and 
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that, generally speaking, the diagram is 
more or less erratic. This is explained 
hy the relative lack of uniformity in com¬ 
mercial quality steel bars. 

The yield point being much lower than 
the ultimate strength of the steel, ia a 
reinforced concrete structure the tensile 
breaking strength of the steel does not 


yield of a mild steel bar is considerably 
above this, consequently the ultimate 
breaking strength of the steel is never 
developed, since— long before it is ap¬ 
proached—the relatively elastic steel has 
stretched more than concrete can stand. 

Research and experiment in Central 
Europe have led to the development of 



Fig. 2 (a).—Failure of “ Isteg ” Beam. 


Fig. 2 (6).—Failure of Beam with Ordinary Steel Reinforcement. 



come into question. Reinforced concrete 
is based on the co-operation of the two 
materials dependent on their proportional 
deformation. The steel can take up only 
a certain force resulting in an elongation 
with which the concrete can comply. It 
has been found that this elongation varies 
between 0-4 and 0-5 per cent, of the 
length of the steel rod. The normal 


the "Isteg" proces.?, which by a simple 
cold mechanical process alters the elastic 
behaviour of the rolled bar and corrects 
deficiencies of manufacture and rolling. 
Its poipt of departure is the stretching 
of the steel before its use. It has been 
found that if two round bars of ordinary 
commercial mild steel are placed side by 
side and stretched, while being twisted 
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together, to a predetermined point beyond 
the yield point of the component rods, the 
resulting twin bar, whatever the yield 
points of the component bars may have 
been, will have a regular stress-strain dia¬ 
gram {see Fig. i) giving a yield point 
(taken ato-2 per cent, permanent elonga¬ 
tion) of a minimum of 58,500 lb. per square 
inch (see Table II). With this twin bar 
(known as “ Isteg ” .steel) the axis 
of rotation is the line at which the 
composing bars make contact through¬ 
out their length—hence the eiitiie cioss 
section of each bar is develop^xl. The 
amount of elongation or stretching 


the section, have shown steel-breaking 
stresses exceeding 6y,ooo lb. per square 
inch. 

With “ I.steg ” reinforcement the im- 
jxirtant factor, however, is increased 
.safety. The steel is tested by the stretch¬ 
ing and twisting process, each bar being 
submitted to at least twice the stress it 
would ever be called upon to stand in the 
concrete structure. The tw'isting has a 
levelling influence on the strength of the 
steel and .softer parts of the bar arc hard¬ 
ened, hence the regular stress-strain dia¬ 
gram Bars with inherent defects, such 
as piping, seams, laps, etc {Fig. 3), which 




A 



Fig. 3. 


depends on the pitch of the spiral, w'hich 
IS regulated and can be checked at any 
time. 

Assuming that an av^erage concrete 
structure will withstand 0 4 per cent, 
.steel elongation, over 80 per cept. of the 
breaking strength of the steel can be used. 
It is claimed that a structure reinforced 
with ” Isteg ” steel would not collapse 
owing to a sudden yielding of the steel, 
but due to a gradually increasing dis¬ 
crepancy between the deformation of con¬ 
crete and reinforcementrFig. 2 (a) and (fc). 
Numerous tests of reinforced concrete 
beams, so designed as to collapse due to 
excessive steel elongation, that is with a 
reinforcement of less than i per cent, of 


have not been detected during inspection 
at the steel works, cannot withstand the 
twisting process and are rejected. Thus 

Isteg ’ ’ steel comprises separately tested 
reinforcing bars. The process guarantees 
a considerable increase in the stress at 
which co-operation between the concrete 
and the steel is maintained. 

Although " Isteg ” steel is new to Eng¬ 
land it has been used since 1928 on the 
Continent, where many thousand tons 
have been employed in contretc structures 
of all types, including the flooring for the 
tallest building in Vienna and a bridge 
in Czecho-Slovakia. 

In August 1928 the City of Vienna, 
after conducting its own tests, permitted 
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" Isteg ” steel to be stt^esssed to 24,00a lb. 
per square inch. The (lOvernmcnt of 
C'zecho-Slovakia granted a preliminary 
decree for 24,000 lb. per square inch, and 
later, as a result of te.sts, the decree was 
amended in 1932 to permit " Isteg ” steel 
to be stressed up to 25,500 lb. per square 
inch. The State of Prussia in February 
last, granted a decree for 25,500 lb jier 
stjuan' inch as a result of tests conducted 
at Dahlem (Berlin) and at the University 
of Dresden These figures compare with 
17,000 lb. per S(]uare inch allowed for 
ordinary mild steel bars 111 these three 
countries. 

Tests with British Steel. 

'I'ests were carried out in thus country 
by Mr. K H. Harry Stanger in May last 
on four typical reinforced concrete beams, 
two of which were reinforceil with 
' Isteg ” bars and the others with ordin¬ 
ary bars In each case the steel was 
ordinary commercial quality supplied by 
Mi'ssis. Dorman, bong & ('o., I.td.. an<l 
both sets of bans w'ere from the same cast 
Details of a test beam are shown in J-ig. 

4 In beams Nos i and 3 the.,rcinforce- 
ment was |-in “ Isteg ” steel (0-38 sq. 
in cross section), whereas beams Nos. 2 
and 4 were reinforced with i-m. round 
bars (obo sq. m. cross-sectiunal area). 
Facli beam was y in. wide by 13'J in d<“ep 
and 11 ft. long, and compo.sed ot i : 2 • 4 
concreti' with a water-cement ratio of 
o 92 by volume. The aggregates used 
were |-in Piam Itiver shingle and Ham 
Fiver sand Two b-in. cubes crusheil 

'I'ABl 


at 14 days gave a mean compressive 
strength of 2,009 lb. per .square inch. 
In making tlie tests the beams were sup¬ 
ported on bearers 3 in. wide on a span 
of 8 ft. loi in., and the load w'as applied 
at the third points of the span. The re¬ 
sults of the tests are given in Table 1 . 
'I'he beams reinforced with ordinary bars 
had 58 per cent, more reinforcemi’iit than 
the beams with Isteg " bars, but the 

Isteg " beam withstood the same load 
and gave a stress of bo,ooo lb. per square 
inch for the steel 

'bests earned out at the University of 
Prague 18 months ago. using similar 
beams with the same concrete section 
reinforced with “ Isteg ” bars of Czecho¬ 
slovakian open-hearth steel, gave .stresses 
of 68,000 lb. per .sipiare inch. 

Tests made bv I’rolessor S. M Dixon 
on tw'o Ix'ams 40 days old showed that 
a saving in concrete is produced by sub¬ 
stituting " Isteg ” remtorceinent for or¬ 
dinary mild .steel bars In the tests the 
beams were 11 ft long, but thi: section 
of the beam reinlorced with J-in “ Isteg ” 
.steel was iii in by 8 in w'hile that 
nunforced with i-in plain round bars was 
12 in. byo.Jin I'he cross sectional areas 
of the concrete in the two beams were 
«j2 and IJ4 sq in respectivel\^ and their 
w'eights 1,100 lb and 1,350 lb. The 
maximum superimposed loads were 32,700 
lb and ib,8bo lb respectively, the 
“ Isteg ” beam, with 24 per cent less 
concrete in its cross .section, supporting 
twice the load earned by that containing 
the plain reinlorcement With the beam 

li r 


Beam No. 

1 


.1 

4 

Feiuforcement. 

J-in •' Isteg ” 

J-in. round J- 

•in “ Isteg ” : 

! J-in round 

Ago (days). 

.34 

.14 

20 

'2 9 

Weight (lb ). 

Total load at first microscopic 

14.59 

148(1 

1480 , 

1511 

crack in concrete on bottom 
of beam (tons) .... 

• . 5-5 

«-.5 

70 

JO-O 

'total load at which hair cracks 





were general along bottom of 
beam (tons). 

180 

14-.5 

t8-o 

14-0 

Maximum total load (tons) 
Maximum bending moment (m. 

•21 -5 

■ 22-5 

22-4 

22-39 

tons). 

381-6 

399-4 1 

397-6 : 

, 397-4 

Maximum shear (tons) 

Ma.ximuni tensile .stress in st&l. 

10 75 

”•25 

11-2 ' 

11-2 

assuming modular ratio as 13 
(tons per square inch) . 

29-7 

1 

'21-3 

30 4 

21-2 

* During the test of beam No. i a loail of 20 tons was maintained for half an hour. 

With beam No. 

2 a load of 20 tons 

was maintained lor ten minutes only. 
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bontduiing " Isteg " reinforcement hair 
cracks did not appear until the super¬ 
imposed load reached 16,000 lb , whered'> 
hair cracks occurred in the beam rein¬ 
forced with plain steel at a superimposcfl 
load of 12,000 lb The corresponding 
deflections at these loads were 021 in 
.ind o 14 in respectively Vt a load ol 
16,000 lb cracks developed m the 12-111 
by qJ in beam, and in the ii^ in by 
8 m beam, at a load of 24,000 lb , a nois< 
vas repotted to have occurred inside tht 


beam which was possibly due to failure 
of the reinforcement 

Tensile Tests. 

T he stress-stiain diagram {Ftg i) 
shows that for “ Isteg ” steel there is no 
abrupt yield point as is the case with 
ordinal y mild steel It is thS'i cfore neces¬ 
sary to agree on a definition of the yield 
})oint I he German Government in an 
official decree in Febiuary this year. 


I Aitn II 

Kesiilts an givtii Ijelow of tensile tests ^pioposecl by Dr (Iscar haber)with "Isteg" steel 
imbedded in com rite (thi cross section of tiie concrete not exceeding ten times that of the 
steel) Gauge length of tests was 24 in and the conentt section was 2 in by 2 in for \ in 
Ibicg ” bars and ^ 111 b> j in lor f 111 fsteg bars Untwisted tag ends of the original 
steel were also tcslid these test puces were turned down in lathe length of test piece 
S to TO in 
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* Tested at City and Ciulds Engioeenng College 
t Tested by Mr R H Harry Stanger 

i Tested by Federal Testing Station of Laboratory of Techj]o]ogy,*^'jenna 
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NEW FORM OF REINFORCEMENT FOR CONCRETE. 


defined the yield point for " Isteg ” steel 
as being the stress which produces a total 
elongation of 0-4 per cent. For the pur¬ 
pose of English tests the yield point has 
been taken at 0-2 per rent, permanent 
elongation. 

If an “ Isteg ” bar is gripped m a test¬ 
ing machine and pnllod in air a certain 
stre.ss IS exiiended in bringing the two 
strands of the “ T.steg ” bar into direct 
contact throughout the length of the test- 
piece. In the tests at Berlin and at 
Dresden University the German Govern¬ 
ment recognised this dibit iilty and agreed 
to take no measurement for elongation 
m the test-piece until the testing machine 
legistered a stress tif 7,200 lb. per sqiiart' 
inch and this stress was called the zero 
point of the test. In England a test sug¬ 
gested by Dr Oscar Faber has been 
approved in which the “ Isteg ” bar is 
embedded in a small section ot concrete, 
it being specified that the concrete section 
must not exceed ten timi's the section of 
the steel test-piece. Results are given m 


Table II of a series of these embedded 
tensile tests carried out by Professor S. M. 
Dixon at the City and Guilds Engineering 
College on “ Isteg " bars made from steel 
supplied by five different British steel 
works ; all " Isteg '' bars were delivered 
for test with untwisted tag ends of the 
original .steel. These tag ends were cut 
off and submitted to the usual tensile tests 
for yield point, ultimate .strength, etc. 
The “ Isteg ” bars were then embedded 
in concrete and alter three or four days 
were broken in a testing machine. It 
will be noted that the yield points for 
" Isteg ” vary from 58,500 lb. up to 
08,900 lb. as against yield points ol the 
original steel (from which the “ Isteg ” 
wa-> made) of from 41,700 lb. up to 
47,700 lb. If the yield point of the 
“ Isteg " bars is ('xpressed as a percentage 
of the ultimate strength of the original 
bais it is tound that in only one case did 
the " Isteg” yield point drop below 90 
pel cent, tlie average being well above 
that figure 


Book Review. 


'* Mltteilunffen fiber Versuche ausgefiihrt 
vom Osterrelchlschen Eisenbeton* 
Auasebuss." Heft 13. 

Vienna. Osterreisrher Ingenieur und Arclulekten- 
Veiem. Puce $i.()0. 

This is the thiiteenth report of the 
Austrian Society of Civil Engineei-^ and 
Architects dealing with the tests of a 
committee investigating the properties ol 
reinforced concrete. The contents in¬ 
clude a paper by Dr. R. Saliger on 
experiments on columns containing high- 


tensile sti*el reinforcement, and a report 
by Dr Emperger on the strengths ol 
hooped columns Dr. W. J. Muller 
contributes an article dealing with the 
use of pipes ni.adc ot special concretes, 
such as the Vianini and the asbestos- 
cement pipi's The remainder of the 
volume is composed of a paper on the 
standardisation of aggregates and an 
article desciibiiig tests of concrete slabs 
reinforced with expanded metal. 


Construction in Winter in Canada. 

At the University of Manitoba a new science building ol reinforced concrete has been 
completed without the usual stoppage of construction during the winter. 

The building is 230 ft. long-with end wings extending backwaid about roo ft. 
It contains four stories and a basement, with a flat root concealed by a parapet. 
The building is of reinforced concrete construction throughout, in larg(> jiart of beam- 
and-slab type, but in certain parts of slab-and-joist type to make the ceilings flat; 
the structure rests on a piled foundation. The ivalls are faced with quarry-faced 
limestone, laid irregularly and with a pleasing variety of size, surface, texture, colour 
and jointing. 

According to '' Engineering and Contract Record ” the construction of the 
bhilding progres.sed continuously during the winter within an enclosure of J-in. insu¬ 
lation i&3ard. Within this box, which was warmed to about 45 deg. by air blown 
over steam coils, operations, including the stone masonry, were carried on without 
regard to outside temperature or weather conditions 
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DETKRWRATION OF STRUCTURES. 


fCQNt^ETB 


Deterioration of Structures in Sea Water. 


In lh(‘ liiU'st report * of the committee of 
the Institution ol Civil Mnfjineers v\hich 
hiis l)oen invi'btij^atinf' the action ot sea 
water on structures oJ timijer, metal, and 
concrete details are f^iven ot the final 
exammatioiis by Dr J. Newton Friend ot 
the second senes ol iron and steel speci- 
mt'us w Inch have- bi'cn exposed at ilahla.x, 
Nov.i ^cotia, and Auckland, New Zealand, 
lor ten years 'I hi- results st) far obtained 
show that tlu’ cast irons, while ajijiarently 
sound, may have beiui seriously weakeneil 
by internal corrosion, and that the 13-57 
])er cent chromium stcc-l appi-ars to be 
([uite unsuitable lor conditions involviuf’ 
immersion in the sea owinj^ to the severt- 
localised pittinf* to which it is subject 
Ol the wrought irons, the l.ow Moor iron 
is in general the best in all positions ol 
exjiosure I'he mild steel with low- 
manganese and high suljihur anrl jihos- 
jihoriis was m some cases m good 
condition and m others very severely- 
attacked. It thus appi'ars to be an un¬ 
reliable material. The tests shov\ that 
the advantages ol adding small pro- 
jiortions ol copjier or nickel to mild steel 
are less markecl alter ten years’ exposure 
than alter five years 'I'he removal ot 
mill .scale before the metal is exfiosed to 
the sea is also usetii! 'I'he wrought irons 
were cleaned betore exposure and should 
Iherelore be compared with the cleaned 
mild steels when the respective merits ot 
the two metals are judged. At both 
Aucklaml and Halifax the aerial mild 
steels in gem-ral lost less in w-eight than 
the aerial wrought irons, but, in the case 
ol the other two sets, at Auckland the 
wrought irons as a whole were less cor 
rodeil than the mild stei-ls, while the 
reverse was observed at JIalila.x where 
corrosion had jiiocei-ded to a more 
ailvanced stage 

'I'he remaining set ot jiainted steel 
jilates, which had been placed in the open 
air at Southampton docks in 1924 has 
now been cleaned and examined Coat¬ 
ings that proved to be satisfactory include 
oil paints, particularly the red leads, 
refined coal-tar, and zinc 

Periodical examinations were made in 
March and September rQ3i of the rein- 
lorced concrete test-piles exposed in 
duplicate, one set in sea water at Sheer- 

• “ IVterioralioii of Stru<'turf-s m Soa-Watcr ” Dnidon . 
JI.M. Stationi-rv Ollicc I’ricf is. 6<1 net 


ness and the other in artificial sea water 
at the Building Kesearch Station, Wat- 
■ ford At the time of the latest ex¬ 
amination the piles hail been exjxised 
for periods ranging Irom J4 to Jtj months. 
Within the last year appreciable deteri¬ 
oration has become evident in a coifsider- 
able number of specimens, cracking 
having occurred in several piles having 
1 in. ot cover over the reinlorceinent. 
With the c‘xception of Portland cemciit- 
tra.ss mixtures at W^atlord, all the rich 
mixtures are tree from cracks The 
i’ortland bla.st-furnace cement mixtures 
at Sheerness are sound, though cracks 
have appeared in three of the jnles made 
of lean mixtures of the same cement and 
exjiosed at Wattoid 'I'he disintegration 
of the lean aluminous cement mixtures 
IS continuing 

I he rein forced-concrete piles exposed 
to sea action at Sekondi (tlold ('oast), 
which wen- made ot a selection of the 
mixtures enijiloy^ed lor the piles e.xposed 
ill I'ingland and in which the cover over 
the reintorcement is only r in., were 
examined after having been in position 
tor 2.J months A tew rust spots and 
slight spalling arc evident on a number ol 
the piles, while th<* specimens made of 
aluminous cement mixtures are somewhat 
severely- cracked at their upper ends. 

I'he successlul use of aluminous cement 
IS rejiortetl by Mr. W. 'I' Halcrow, 
M Inst (' E , in a reinforced concrete piled 
wharf at Kinlochleven. I'he concrete, 
which was ot 5 ; i mixture, was jjlaced in 
1028, and, though the, mmirainn depth of 
cover is no more than ij in , the work 
showed no sign ol deterioration in July 
1031. 

Mr. S. H. Klli.s, M.Inst.C'.K., has 
lurnished particulars of a number of 
reinforced concrete test-piles that have 
been partly immersed in sea water at 
Hong Kong lor 11 years, together with 
iniormation regarding the deterioration of 
reinforced concrete structures near the 
mouth of the Prai river. Mr. Fdlis’s ob¬ 
servations point to the conclusion that, 
in order to obtain adequate protection of 
the steel reinforcement in a damp tropical 
climate with good quality j : 1}: 3 con¬ 
crete, at least 2 in. of cover is necessary. 
When a richer concrete was employed 
satisfactory protection was afforded by 

in. of cover. ^ 
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THE STORSTR0M BRIDGE 


The Storstrom Bridge. 


\ cONTHAcr \\as signed on M.iy 14 by 
Messrs Doiniaii, Long & Co , I.td , and 
the Danish btatc Eadways for the con¬ 
struction of a combined rail and road 
bndg<’, about two miles in length, across 
tin Storstrom, a smaller bridge ovt'i 
the Masnedsund nhich is about one 
eighth of <i mile wide, and about sis. miles 
of railway and loads, including Lhe bridge 
approaches 

1 hese bridges and the ir approaches will 
<ariy the projected railway and road 
across the two straits, the Storstiom 
and Masnedsund which separate the 


each end tow ards the centre at a gradient 
ot I in 150, and providing a clear head 
room for shipping of about 85 ft at the 
three navigation spans The eentienavi 
gationspanis about 450 ft between piers 
and the two side spans are about 340 ft 
1 he icniaining forty seven approach spans 
are alternately I cj)o ft and 204 ft between 
pic IS 1 he navigation spans are stiffened 
tied arches, the arch ribs being of box 
section tyjie, about 3 ft deep, while the 
stiffening girders aie single web plate 
gilders 12 ft deep ovei the flange angles 
1 he distance between the girdcis is about 




Fig. 1 . 


islands of 1 alstci, Masnedo, and Zealand 
thus forming a link in what will be a chain 
of rail and road communications between 
( openhagen on the north-east coast of 
Zealand with the southernrtiost point of 
balster, leaving only the 25 mile ferr\ 
journey between that point and the main¬ 
land of Germany to connect Copenhagen 
with Germany, thus saving about an hour 
on the journey between capitals The 
bridges will carry a roadway approxi¬ 
mately 18 ft 6 in wide between kerbs, 
a footway 8 ft wide, and a single-track 
railway of 4 ft 8| in gauge 

The design for the Storstrom bridge 
(Fig i) contains fifty spans, rising from 


|o ft lhe hangers aie of built up joist 
section spaced at mtcrcals of 30 ft to 
35 ft Plate Cl OSS girders j ft deep an 
framed into the stiffening girdeis at the 
hanger points lhe railwaj* and road 
way decks aie carried by six lines of 
joist stringers framed into the cross 
girders, and the footway is earned on 
two lines of joist stringers supported by 
brackets cantilevered from the cross 
girdc rs 

lhe roadway and footway aie of rein 
forced concrete slab construction, the 
roadway being surfaced with 3 in of 
asphalt and the footway with in of 
asphalt lhe railway track is earned on 
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THE SrORSTKOM BRIDGE. 

timlx'r transoms with plaiikm^ lo lorm 
lof)tw:iy.s on cacli side of the track. 
Lateral wind-lmicing systems are j)ro- 
vided in the plane of the arch ril)s and at 
the level of the I>ottom Hanffe of the 
stitfeniiiff ffinh'rs The apjjroach .s])ans 
are ot the cantilever tyjie, with suspended 
spans and a nchor arms located in alternate 
oiieniiiKs, the mam f^irders being plate 
girders 12 ft deep over tlie flange angles 
and 2|. ft <i])art. There are two hinges, 
situated It from the supports, in each 
of the longer spans, so that the whole 
eonstriK turn consists of a series of girders 
with double cantilevers and 
suspended spans between It is thert'lori' 
statically determinate The cross girders 
are 3 It deep and spaced at 14-lt b in 
centres, and bear (lirectly on the top 
flanges of the m.im girdi'Cs 'I'wo joist 
stringers carrying the railway are framed 
into the cross girders, ,ind four roadway 
joist stringers re.st directly on the toj) 
flange 'Khe roadway is of the same coii' 
striiction ,is on the navigation sfiaiis, but 
the railway track is laid on ballast carried 
in a reinforced concrete trough and the 
lootw'ay IS caiitili'vered m reinforced 
conerete from tlu'roadw ay slab Lateral 
wind-bracing is provided in the jilanes of 
the top and bottom flanges of the mam 
girders. This bridge when complete will 
be the longest in Liiroiie 

'Pile Masnedsnnd bridge design com¬ 
prises six .spans of about 100 ft each, one 
of which IS an ojienmg syian of the fixed 
trunnion-bascule type Phe two mam 
girders of each span are plate girders, 
8 ft. 4 111 deep, .-spaced about 38 ft apart 
Phe arrangement ot cross girders and 
stringers ami the bridge floor are similar 
to that on the navigation spans ot the 
Storstrom bridge 

Ot the 30,000 tons of steel to be used the 
larger portion wall be Messrs Dorman, 
Long’s new high-tensile steel, ( hroinador 
steel, the adoption ol which has consider- 
atily lowered the cost ot the bridge. It 
will he manufactured in the rompany’s 
works at Middlesbrough. 

The works will contain about i <>0,000 
cl), yd, of concrete and about 2,<>00,000 
cb. yd. of earthworks Although Messrs. 
Dorman, I-ong & Co. are responsible for 
the whole contract, they will manufacture 
and erect the steel work only. The 
remaining portions of the various works 
will be uiKlertaken by Messrs, Christiani 
& Nielsen, the agents in Denmark for 
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Messrs. Dorman, Long & Co., and sub¬ 
contractors ior the sub-structure and all 
other concrete construction in the 
Storstrom and Masnedsnnd bridges and 
all works in connection with the bridges. 
The contract specifies that the whole ol 
the wc>rk shall be completed in 44 years, 
and the total cost is estimated to ^be 
< 2,000,000 

The Sub-structure. 

'Phe sujjerslr net lire is supported on 
lilty-one piers, all ot concrete or rein¬ 
forced concrete, and tlu* niaximum depth 
of the Storstrom on the line ot the bridge 
IS 4<) It 'Phe average depth is approxi¬ 
mately 22 ft , and only for a length <>f 
approximately 2,000 It. is the depth inor<‘ 
than 30 ft. 

Oil the shore on eacti sale are sevi'ral 
layers of mud which have no supporting 
value, hut at a dejitli ol between 20 and 
25 It. there i> a layer ot clay with a con¬ 
siderable amount ot boulders Lime¬ 
stone rock is loimd at a dejith ot <15 ft to 
130 It, but the loiindations are not 
earned down fo this depth, as from the 
borings jireviously made by the Danish 
State Railways it is estimated that the 
siipjiortnig power ot tlie clay is siilticient 
It IS calculated that the greatest liejith ol 
the loiindatioii will he 55 11 , while the 
average dejith is approximately 35 ft. to 
40 It. Phe permissif)le pressure on the 
ground has been fixed at 3 2 tons per 
sijuare loot. Before constructing the 
piers a number of borings will be made t<> 
ascert.ain the exact depth required ior the 
loiindations. 

Conditions for the erection ot the bridge 
are comj>aratively good. Tides are, on an 
average, not more than approximately 
8 in to 13 in., and it is seldom that high 
water exceeds the level 1 - 3‘Oo 'Phi* 
\'elocity of the stream is sometimes con¬ 
siderable, but seldom more than 7 ft. per 
second, and since the sound is sheltered 
large w'aves will hardly ever be encoun¬ 
tered, but west or south-west gales may 
cause rough seas. On the other hand 
conditions with regard to floating pack ice 
are difficult, as in severe winters floating 
packs of very great size may form and 
cau.so ilifticulties whilst the piers are 
under con.straction. It is therefore im¬ 
portant that a method should be used in 
the construction of the bridge whereby a 
pier when once .started may be speedily 
completed. ' 




THE NEW 

SUPER-SEVEN Victoria Mixer 

(Mixed Batch Capacity. 7 c.ft.) 


STANDS €N ITS MERITS 



SPEEDY MIXING AND DISCHARGE 
—Drum iicted with TEN Victoria 
hopper type Blades POWER 
UNIT —Latest “Lister’* 

B H P high-speed Radiator- 
cooled Petrol Engine 
BALL BEARINGS 
—F11 1 e d to all 
continuously run¬ 
ning shafts 


LOADING SKIP—Electrically welded 
having no rivets to obstruct free 
flow of materials into Drum 
DISCHARGE CHUTE -Special 
interlocking device fitted 
which automatically locks 
Chute In either position 
WATER TANK - 
Syphon - operated 
tank ensuring 
accurate water 
measuring 


CONTROLS —AM levers conveniently 
grouped—no '* holdlng-on ‘ neces¬ 
sary during any one operation 
PORTABILITY — Mounted on 
spring-borne Road Truck 
Can be supplied on TWO- 
WHEEL TRUCK for 
quick transport if de¬ 
sired WEIGHT - 
I] TONS (approx ) 


WELL ABOVE ALL RIVALS 

May we send you particulars of this high-quality Machine? The price is reasonable. 

STOTHERT6 PITTC? 


BATH. 

CRANES'CONVETORS-MIXERS'PUMPa 

TeUpkom: Bath 2277 Telegrams: Stotkert, Bath. 
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BLAW-KNOX 

STEEL TRAVELLING FORMS 

on large aqueduct construction in Scotland. This plant consisted 
of a 40-ft. self-centering form complete with travelling gantry. 

31,000 

CONTRACTS 

Over twenty-three years have elapsed since the first Blaw-Knox Steel 
Form pointed the way to more efficient and economical concreting. 

During this time over 31.000 separate contracts have been completed with 
the assistance of steel forms, covering a wide variety of concrete construc¬ 
tion. many of which are landmarks in the field of engineering achievement. 

Experience resulting from the development of steel forms for so many 
years and for so many varying conditions has given our engineers the 
exact knowledge necessary to design steel forms for any variety of con¬ 
crete construction regardless of intricacy. Such forms are furnished with 
assurance of their complete practicability. 


BLAW-KNOX LIMITED 

Ttitphonm. Holborn 9991 /S New Oxford House, Hart Street, Holborn, W.C.I. ** 
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THE STORSTR0M BRIDGE. 


Pier Construction. 

The method of construction of the piers 
is as follows: Both on Masnedo and 
Falster the abutments adjoin very high 
embankments, the tops of which are 
approximately 6o ft. above water level. 
The abutments are of reinforced concrete 
and consist of a system ot hollow cells 
resting on a thick mass-concreb' raft. 
The external, as well as the two secondary 
longitudinal walls and cross walls, sup- 


+ 8-00 the piers will be covered with 
granite as a protection against water and 
floating ice. Above level -f 8 00 the 
piers will bo of cellular construction. 
Around all the foundations steel sheet 
piling is to be driven to 10 ft. to 15 ft. 
below the foundation raft, and will act as 
a safeguard against undermining of the 
piers by the current. The pixssibility of 
further protection by stone Ailing has also 
been tak<'u into consideration 




port the bridge superstructure which is 
cantilevered back so that the distribution 
of the load on the foundations is approxi¬ 
mately uniform. These abutments will 
be made within a cofferdam of steel sheet 
piling which will remain in the building 
as a protection against undercurrents 
The forty-nine intermediate piers are 
to be made of mass concrete, the founda¬ 
tions consisting, on the average, of a lo-ft. 
thick concrete slab, elliptical on plan 
At the water line, frpm the level — 8-00 to 


The gloat number ot mteriiiodiato 
piers standing in nearly the same depth of 
water and subject to practically the same 
forces makes it possible to standardise the 
execution ot this part of the work, and 
the piers are divided into a few standard 
types. The part of the pier which is 
under the water can be made the same 
for all piers of the same type, and the 
same shuttering can be used for all. The 
four piers at the navigation openings in 
the centre of the bridge, where the con- 
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THE STORSTR0M HRIDGE. 


CONCR 




stnictioa of tin- superstructure is differ¬ 
ent, are nccessirrily of considerably 
•treater diniensuju's than the others 
Some piers standing ir» shallow water are 
smaller and not suitable to be made as 
standard types Those at the centre 
openings and in the shallow water will be 
constructed in an open excavation inside 
a cofferdam ol steel slieet piling When 
the piers are built up to a level just above 
the water, the steel slieet piles will be cut 
oil under water at the l(>vel ot the to}> ol 
the loundation raft 

The lemainmg jners, approximately 
forty in number, will be built with the aid 
ol special standard units Each of these 
IS a floating body built of steel, the base 
bi'ing ellijitical on plan externally, corre¬ 
sponding in size to the elliptical pier 
base , internally these structures will be 
made to act as shuttering lor the lower 
part of the pier shaft These units will 
first be usecl .rs staging for the driving 
of the steel sheet walls round the louiula- 
tion. The steel sheet walls are only to 
be driven down to the length m which 
they will be reipiircd in the finished con¬ 
struction, and the units arc sulficiently' 
strong to serve as strutting for the steel 
sheet walls and as colterdams lor the 
pier shaft w'hen the water in the units is 
pumped out after the sheet piles ha\ e been 
driven and tightened against the units 


Recent Patent 

303,42g —Holzmann Akt-ties Zueig- 
niederlassung Helin ; Manulactun' ol 
light concrete 

303,570 —K. Freyssinet : Process and 
apparatus for manufacturing rein¬ 
forced concrete sections 

JacRor. and J Eggert: 
Device for supplying water to con¬ 
crete mixers. 

303 .^ 4 * —Garvenswerke Maschinen- 
puinpen und Waagen-Fabrik W. 
Garvens; Apparatus for the pro¬ 
duction ol concrete piles 


The units also support the machinery 
necessary'^ for keeping the pit dry, for 
excav'ating for loundation, etc , and the 
shuttering for the top of the piers, whilst 
they act as centering for the lower part 
of the piers. The units are also fitted 
with water tanks by means of which they 
can be raised or low^ered by pumping 
water out or in 

W'hen a pier has been constructed to a 
certain height above the water level the 
unit will be removed and the top part 
ot the pier will be constructed in the 
ordinary way. As an example of the 
construction ot a pier which will be 
built by means ot the unit described, 
the illustration (Fig. 2) gives the 
main dimensions of the largest standard 
type. 

h'or the .sub-structure of the Stor.strom 
bridge [.>,000 cb yd of concrete will be 
reijuired, whilst for the bridge slab, which 
is in reinforced concrete, 12,000 cb yd. 
will be usetl. It will be necessary to 
erect large floating plants to place this 
([uantity of concrete 

The comparatively .short time of 4^ 
years for the building of all the bridge 
work, including the time required for the 
more detailed examination of the stream 
bed, will make it necessary' when the 
w ork IS in progress to finish the lower part 
of a pier m approximately seven w'eeks. 


Applications. 

303,864. —C. F. J 3 all ; Concrete mixing 
and agitating apparatus 

304,505.— 1 ,. M. Fairclough : Concrete 
flooring. 

305.256.- -H. Camus : Shuttering for 
concrete. 

305,368.--G. Carpenter : Construction of 
walls, ceilings and partitions. 

305,442.—A. Grant: Hinge for obtaining 
flexibility of formwork for concrete 
construction 


New Companies Registered. 


• Oak F'arm Sand and B.m.i.ast Co., 
Ltd. (278501.) Registered August 8, 
1033. Oak Farm, Worton Road, Isle- 
worth, Mdx. Nominal capital : ;^ioo. 


Bradmere Hill Sandpit, I.td. 
(278629.) Registered August lo, 1933. 
Burnham Norton. Nominal Capital : 

/lOO. 



SepUmbi^, 1933 > 



THE TOWER GARAGE. flNCHLET ROAD LONDON. N W 
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Contractors THE TRUSSED CONCRETE STEEL CO. LTD 


FOR SMOOTH FINISH 

WITHOUT RENDERINC 

Tempered Presdwood Forms can 
be used from 10 to 15 times. 

Write for sample and particulars 
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TEMPERED PRESDWOOD 

•r (Mada In Swadan) 

MASONITE LIMITED, BE VIS MARKS, LONDON, E.C.3. 'pkom. Ay.nu« ism/t/s 





















This new booklet gives tabulated data of 
many interesting contracts carried out by 
West’s Rotinoff Piling &. Construction Co., 
Ltd. (Regent House, Kingsway, W.C.2) ; 
a copy will be sent on request to anyone 
interested in piling. 
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RECENT PATENTS RELATING 10 CONCRETE 


Recent Patents Relating to Concrete 


Reinforced Blocks, Bricks, etc. 

369 , 241 .—Btrry \ F Wtllington 
Hous« Strand London Oct lo ly^o 
Blocks, slabs, bricks etc of concrete 
tendered cellular by internal genenation 
of gas are strengthened by rcinforeeincnts 
which extend through or around sub 
stantially their whole length breadth 
and thickness I h( reinfoieem< ni inav 
be inbrnal for (\anipk iut<rloeking 
me tal strips as m f fgs 1^4 01 external 
for exaniph a baked elay eontnnei with 
a lid (i ig 6) 01 both Other materials 
such as isbcstos eonrreti may lx used 
lor the leinforeement which nny fake 
other forms ( g hollow wny ingiihi 
1 he eomicte consists of Vortlind or 
other cement mixed with bioken burnt 
(li> 01 asbestos etc and a small 
quantity of hm ly duieleel alloy or metal 
» g aluminium with option illy a ehe mieal 
agent such as sodium hyjiosulplnte 1 he 
eoneretc is wetted picked into or around 
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Ki INI owe i n Biocks Bkicks ire 

the reinfoiee me nt and allowed to rest 
preferably in a warm state while gas is 
generated I he unset blocks may be 
enclosed in a chamber and subjected to 
(i) reduced piessure to promote eeiarse 
ness of cell (2) warm air for drying 
(3) a fluid hardening medium eg a 
solutiein ot magnesium silieo fluoude or 
sodium silicate The blocks may be 
coyered with cement jilaster paint etc 
yeneer leather or fabric 

Casting Walls in Situ. 

369 , 285 .—Schmidt J T Nclx?I on 
\mrum Geimany June 8, 1931 
Concrete walls arc cast course upon 
course between movaMe metal moulds 
which are raised immediately after the 
easting of one course and are supported 
on that course The courses are formed 
of layers not more than 25 ems in height 
and the aggregate used is only slightly 


moistened 1 he outer moulds comprise 
flanged metal plates {a) siipportcel on 
crossbars [d) on the preciously east 
course and upper distancing nuinbi'rs {/>) 
irc used on the moulds pms (e) passing 



Casiino Wmis in Sill 

through the ends of these distaneing 
members and through apertures m the 
Hinges of the moulds I he end parts (/) 
of the uppei distancing mcmbe rs aic 
stenreel to the memlels anel ere hinge el to 
the iinin p irt (p) .uiel spimgs (A) aie 
used to pull these parts upwarel anel so 
relcise the moiilels from the eistsurtares 
as seion is the pins (e) ire witheliawn 
101 hollow wills eoie pi iti s (lA aie 
hxe d to th< upper dist iiiinig membe rs 
iiid tliese ire expmded by a leititible 
key (A) ind tie spiing le tiacteel 

Pre-cast Beams for Floors, etc. 

370,164 Meirton B anel iMorton 
H T) Jelgeworth Ifiwlev J ne Hale 
( he shire Much 17 1931 

Idcxir or loof stiuctures eoinjieised ol 
pie cast concrete beams ot T section m 
which the uppet webs form the entne 



PRt c\sr Hi ams jor Floors 1 tc 


flexir surface haye it each end a web like 
extension formed by omitting parts of 
the top flanges or by slotting the beam 
from each end, the beams resting by 
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their extensions on supporting girders or 
their hauncliing nnd being fixed in posi¬ 
tion by grouting filled into the spaces 
between the extensions. Fig. i shows 
a form in which the extension (6) is 
formed of the whole depth of the web. 
In Fig. 4 the extension (6) is of less 
depth and has a sloping upper surface; 
the upper surface may also be horizontal. 
Fig. 2 shows the beams resting on a 
glider {g) and fixed by grouting. The 
beams may be formed with lateral flanges 
{(, Ing"^. 2 and 4) which will avoid the 
need lor shuttering for retaining the 
grouting, or pre cast blocks cemented in 
position may be used instead of grouting. 
Fig. 7 shows a form in which the web 
IS slotted at (c), the beam being supported 
on haunching. The upper surface may 
be Hat or slightly arched, and the edges 
may be furnished with inter-engaging 
tongues and grooves. The undersides 
may be covered by expanded metal, etc., 
to form a ceiling. 

Floors. 

371 , 978 .—W. G. Shipwright. 102, 
Abbey House, Victoria Street, London 
Feb. If, 1931. 

Hollow tiles (6, Fig. x) are supported 
from joists (a) by metal rods (g) having 
members (A) which engage under the top 
flanges (d) of the tiles (b). In a modifica¬ 
tion, the rods {g) are replaced by metal 



plates having tongues which engage under 
the flanges (rf) of the tiles (fc). Further 
tiles {*) may be employed to fill the spaces 
between the tiles (6), these tiles (t) being 
formed with flanges (7), which rest on 
bottom flanges (A) of the tiles (6). The 


joists (a) are supported from main beams 
(a*) by metal or other plates (I, Fig. 5), 
which rest upon the main beams (a*) and 
have their ends (/') bent to engage under 
the top flanges (a*) of the joists (a), or the 
plates (/) may be replaced by rods formed 
with hooks which engage undej the top 
flanges {d) of the joists (a). 

Waterproof Floors. 

372 , 709 .—T. G. Marriott, Artillery 
House, Artillery Row, Victoria Street, 
London. Jan. 9, 1932. 

Waterproof floors and linings for cham¬ 
bers below water level are formed by 
laying first a concrete or like bottom layer 
(L‘) with pipes (C) extending through into 
the subsoil, so that water may be removed 
during construction by means of a hose (F) 



inserted into the pipes An asphalt or 
similar dampeourse (G) is then laid and 
sealed around the pipes, and the top layer 
(i) of concrete is so laid as to leave tem¬ 
porary gaps to give access to the pipes. 
When no more water is to be removed the 
pipes are closed by plugs and scaled with 
an asphalt filling, and the top layer ( 7 ) is 
completed by filling in the gaps, the pipes 
being left in situ. 

Treating Slag ; Artlflclal Stone. 

374 , 008 .—Dunn, E. P., Ferny Creek, 
Victoria, Australia. Feb. 23, 1931. 

A process for treating molten slag to 
produce constructional material, aggre¬ 
gates, artificial stone, etc., of uniform 
composition, consists in removing im¬ 
purities from the slag by settling and 
also by oxidation, adding substances, e.g. 
silica, to combine chemically with the 
slag, and mechanically incorporating solid 
materials. The preliminary step of agi¬ 
tating the slag to homogenise it is pre¬ 
ferably included. Apparatus shown in 
Fig. I includes a settling device and 
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STIEEilL 


Tested to British Standard. 
Straight Bars up to 80 feet long. 

Usual sizes kept in stock for 
immediate delivery. Bars bent 
or hooked to specification. Rods 
in coils. Mild Steel Tying Wire. 

GUEST, KEEN & NEHLEFOLDS, 

CASTLE WORKS, 

ROGERSTONE, Near NEWPORT, MON. 

Telegrams: Nettlefolds, Newport, Mon. Phone 2281 Newport, Mon. 

London OflBce: 

ROGERSTONE DEPT.: 66 CANNON STREET, E.C.4. 

Telegrams: Nettlefolds, Cannon, London. Telephone : 5070 City. 

Liverpool Office: 

T. B>. BENTLEY & SON, B, Queen Insurance Buildings, 10 Dale St. 
Telegrams; Bendlet, Liverpool. Telephone: 5121 Central. 

Birmingham Office: 

C. A. PARSON, 111 NEW STREET. 

Telegrams: Alike, Birmingham, Telephone: B’ham Midland 2827-8. 
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ARTERIAL BY PASS ROAD BEXLEY HEATH 
LAID WITH SAL-FERRICITE FOR THE MINISTRY OF TRANSPORT 


SAL-rEREICITE 

HARDENS & WATERPROOFS 
CONCRETE AT SMALL COST 


SAL-FERRICITE i> specially suitable for garages 
It renders floors oil and grease proof. It makes 
concrete harder, dustless and waterproof at very 
low additional cost. There is NO purpose for 
which SAL-FERRICITE cannot be used with great 
economy and effectiveness SAL-FERRICITE is 
being used with complete success throughout the 
world, and has been specified for many important 
contracts in this country 

SAL'FERRICITE & TRADING CO. LTD. 

119 VICTORIA STREET LONDON. S.W.I. 

Telephone. VICTORIA 3214-5 Telefrsms ” SAL-FERRICITE. SOWEST, LONDON ’ 

South Amorican Aiants - - PH TONKIN {LONDON), LTD Ingram Houtt. liS fanehurch Straat, EC 3, 
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RECENT PATENTS RELATING TO CONCRETE. 


mixer (2), a desulphurising furnace (8) 
and a rotary furnace (13). The slag 
flows into the mixer (2) down a chute (i) 
and therein passes under a baffle (5) to 
the outlet (6). Solid particles settle and 
are removed from an outlet (4). In th<‘ 
desulphurising furnace the slag flows in 



Trkatino Slao 


a thin stream over a series of mclineif 
beds (0) where it is exposed to oxidising 
gases from a firebox (11). The beds (0) 
are formed with projecting ridges or teeth 
to break up the stream. The slag then 
passes to a rotary furnace (13) in which 
material such as sand is chemically com¬ 
bined with or dissolved in the slag. The 
sand is preheated in a rotary drum (16), 
heated by the waste gases from the 
furnace, and from the drum passes to a 
hopper {18) and is charged into the 
furnace by a screw conveyer (19). Tlic 
furnace is formed with internal ribs (13c) 
adapted to lift and drop the material 
When the material to be combined is in 
lump form, a furnace shown in Pig. 8 
is used instead of the rotary furnace. 
The lump material is placed in a series 
of compartments (33) through which the 
slag flows in succession. Solid materials 
may be incorporated with the molten 
slag in a rotary vertical cylinder (21, 
Fig. 4)’ having transverse bars (22) which 
may ^ hollow and cooled from within. 
The slag and added material are fed into 
the top of the cylinder and the mixed 


composition falls into moulds {25). 
Alternative mixing devices are (a) Fig. 7, 
a narrow trough (29) containing a scries 
of star wheels (30) which may be hollow' 
and cooled ; {b) Fig. 6, a fixed cylinder 
(26) containing a revolving mixing screw 
(28) ; and (c) a modification of the 
device shown in Fig. o having the screw 
fi.xed and the cylinder revolving. 

Blocks with Inserts for Attaching 
Fittings. 

374 , 536 .—H P. Ford. 57, North Road, 
West Bridgford, Nottinghamshire March 
18, 1931. 

Sockets, such as nuts (i), forming means 
for attaching fittings, .are secured in a 
cast mass, for e.v,ample a ceiling, wall, or 
floor, by fi.xing them temporarily by 
means ol pointed studs (5) driven into 
the slnittering and then ca.stnig the con¬ 
crete around them In the case of a nut, 
the stud is screwcfl at the ujiper end lor 
subsequent removal from the hiushed 
article and a cap or tube (8) of fibre, 
paper, or the like may be used to cover the 
projecting upjier end and prevent the 
concrete binding m the thri'ads. The nut 


FIG.3. 



may be surrounded by, and in some cases 
welded at the sides to, a stirrup (3) 
curved towards the upper end to embrace 
one or more reinforcing rods. 

Reinforcing Fabric. 

374 , 582 .—P. S. Reid, Newlands, Hill¬ 
side Road, Ewell. April 30, 1931. 

In mesh reinforcement the longitudinal 
members are interconnected by links 
enabling the fabric to be folded in con¬ 
certina fashion. The links may be formed 
at their ends to clip on to the longitudinal 
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members. In tl;e torm shown, the links (6) 
span from om* bar to an atljacent bar, 
and comprise V-shaped Jinks made from 
a continuous Icnfjth of wire and turned up 
at the ends of the limbs to form clips (d), 
and at the junction to form corresponding 


-V. 


FIC. 2 . 
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clips (6). Wliere some of the bars (a) 
alternate with others at a different k'vel, 
additional links (r, f) may be useil to con¬ 
nect the bars on the same level Instead 
of being V-shape the links may be .straight 
or of any other form and may lie turned 
up to form clips of different .shape 
Radially arranged bars lor circular rein¬ 
forcements are connected by links of 
different lengths. 


Moulding Ceilings In Situ. 
376 , 065 .—W. Siissmilch, 40, Grassi- 
strasse, Leipsic, Germany. Aug. 21, 1931. 



Mouldinc Cbilinos In Situ. 



Supports for ceiling shuttering are pro¬ 
vided with means for attachment to the 
floor joists and with axial bores to receive 
screws having means to support the 
.shuttering. The supports (4) are provided 
with wooden screw or spiked ends (15) for 
attachment to wooden joists and have a 
bore (16) for a screw (17) provided with 
an adjustable nut and washer (7 and 9) 
on which rests the shuttering (i), which 
may be plain or ribbed and formed of 
reinforced glass. Metal reinforcement for 
the ceiling may be formed of an open 
dished metal disc (11) the ribs (14) of 
which may be corrugated, and this rein¬ 
forcement IS supported on a nut (10) 
carried by the support (4). For attach¬ 
ment to metal beams (27, Ftg. 5) the 
cranked ends (25) of the supports (4) are 
[)i‘rforated to receive a bolt. 

Hollow Blocks for Concrete Floors, 

376 , 152 .—R. Stransky, 12, Mariahilfer- 
strassp, Vienna. Nov. 12, 1931. 

A hollow block (i) of the kind having 
longitudinal lips at its lower edges which 
abut with the lips of adjacent blocks to 



I' 

Hollow Floor Blocks 


form moulds for concrete joists has its 
ends chamfered to the full depth of the 
block to form a transverse V-shaped space 
(4) into which the concrete enters and 
thus partly enters the blocks and keys 
them together. Transverse reinforcing 
rods (5) are provided. 

Floors. 

376 , 228 .—L. Navratil, 15, Vilmos 
cs'uszar ut, Budapest. Dec. 30, 1930. 
Void. 

In reinforced concrete floors of the kind 
in which hoUow bodies are disposed be¬ 
tween reinforced concreted carriers two or 
more adjoining hollow bodies are arranged 
in series at right-angles to such carriers 
between adjacent carriers. As shown in 
Fig. I, two adjoining hollow bodies (2a, 
26) are arranged between adjacent re¬ 
inforced concrete carriersii), the contact¬ 
ing walls of the bodies and carriers divefg- 
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jVMSISTANCE 

No longer is it necessary to add special preparations 
to concrete to make it waterproof. If aggregate 
and sand are clean and of good quality, the concrete 
will be truly waterproof, providing “ OKayecrete ” 

Rapid Hardening Cement is used. 

” OKayecrete ” contains a very higli percentage of 
active material ground to an exceeding fineness, and 
results in very compact concrete which is absolutely 
watertight. There is no need, therefore, for you to 
go to the expense of adding waterproofing agents to 
your concrete. When constructing tanks, reser¬ 
voirs and other structures which must be watertight, 
use “ OKayecrete.” It is cheaper and better. 

OKayecrete 

RAPID HARDENING CEMENT. 

•k 

Prompt dolivorias all depots. 

Rhonet 

KAYE & CO. Ltd., Southam Works, Nr. Rugby *^*^^*^ 

Depott: MANCHESTER. COVENTRY, LEiCESTER, STOKE-ON-TRENT, NOTTINGHAM, 
GLOUCESTER, WOLVERHAMPTON, DUDLEY. WELLINGTON. Etc. 
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BUILD ON SURE FOUNDATIONS 

use PRE-CAST PILES 

for these reasons :— 

1. Mature when driven. You can 
see and prove them before use. 

2. Adequate protective covering to 
the steel is ensured. 

3. If driven to the required set, they 
must be able to carry the required 

« 

load. 

SPECIFY PRE-CAST PILES FOR SAFETY 


Estd. 

I8S7 



Royal 

9033 


8, LLOYDS AVENUE, E.C.3.* 

IMMEDIATE DELIVERY. LARGE STOCKS. 

Also Shoos, Forks, and othor parts. 
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ing flow nwaiilly and tht contacting faces 
of tin hollow bodies being procided with 
tongues and grooves ihc hollow bodiis 
may be inteilocked in various wajs or 
may be cemented together I’rdeiably 
flanges (^) are provided 1 ig "7 shows a 
floor in whieh three adjoining boelies (la 



FIG 4 


J I (lOI s 

zl i() an piovitUd the iiitcinudi itt 
bofl\ (2< ) be ingof lull oi eliniinished he i^ht 
ind having wedge shape el walls lei ipteii 
tel ki V with the aeljoinin^ vv dis ol the 
bexlies < 1(1 2b) Slig etc hlhn., ((>) is 

piovideel upon wlnih lie supoi impose d 
fht door be ini-. (S) niel flooi boirels ( 7 ) 

Reinforced Cemcrete 

d76,580. I’ S Held Newlanels Ifill 
side Keiael Twill Oil ib niTi 

\ reinloie e me nt particulaily i spacing 
11 mlorci me nt loi roael construe tion com 



RUNtOHCED (OVCRPTE 

» 

pi ise s continuous lengths of wire e te 
hav mg upper anel lower parallel portions 
(d, e) and intercemnecting vertical patts 
(e) The lengths are assembled as shown 
with the vertical parts (c) bound by wire, 


thus enabling the assemblage to be col¬ 
lapsed for transport The reinforcement 
may be uscel for ceuistructmg walls 

Cement Guns. 

382 , 425 .-Wf St. F J West L , and 
Wests Gas Improvement to Ltd 
\lbiem Ironworks Miles Platting Man 
ihester Oet 28, 19 

\eitical retorts are ripaiicd bv spray 
mg a liquid medium such as sihea (lav 
grouting on to the defeetivi part by an 
an blast fiom a no^ale the eonduits to 



whifh iM teleseojiie and aii eookd to 
pn vent dr) ing of the re pairing medium 
infl to proviele a eold air blast for use 
after s])ra)ing to pn veift premature 
sftting of the 11 pair The sprlying head 
(r) eontains an an no/zle (a) anel an 
annular spaet [h) to which the repair 
liquiel Is supplie d through a pqie (d) from 
a container (f) the air being fed through 
a pipe Ig) Tele scopic pipes (; A) enelosi 

the air and liquid pqxs and aie supplied 
with (ooling water from a pipe (i), an 
overflow («) being provided 1 he repair 
mg liquid may be supplied under pressure 
by closing the container (/) with a cap (y) 
and lonnectmg a pipe (5) to a pressure 
air supply 
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s. 

7 

6 

9 

6 

to 


d. 

9 

9 

o 

9 

6 


DATA FOR PRICING REINFORCED CONCRETE.* 

MATERIALS DELIVERED 4 MILES FROM CHARING CROSS. 

Best Washed Sand ......... per yard 

Clean Shingle. | in. mesh 
,, .. i in. mesh 

Thames b^last 

Broken brick (i in.) 

Best British Portland Cement (delivered London area) per ton 46s , including non- 
returnable paper bags ; 44s. gd , including charge for hire of jute sacks. 

R^id-Hardening Portland Cement . . delivered London 7s. 6 d. per ton extra. 

" Colorcrete ” red and bufif rapid-liardenmg Portland Cement, delivered London 20s. 
per ton extra 

" Snowcrote" White Portland Cement, £g 10s per ton delivered London, including 
non-returnable paper bags. 

" Super-Cement” Waterproof Cement (including paper bags) per ton 76s. 

Boarding for Shuttering— Sawn . 

I in. . . . . . per square 225. 6 d. 

ij in. . . . ,, 285. 6 d. 

in. . .... 345. od. 

Sawn Timber for Struts and Supports— 

3 in. by 4 in. . . . . from ;^i9 per standard 

3 in. by 6 in. and 3 in. by 7 in. , 

Mild Steel Rods for Reinforcement- 
I in, to 2| in. Rounds . 

^ in. to i in. Rounds 
} in. Rounds 
j in. Rounds 

Breeze Slabs per yd. super: 2 111., i/o; 2J in, r/8 ; 3 in., 2/-; 4 in 


Wrot. 
26s. 6d. 
32s. 6d. 
40s. od. 


per cwt. 


s. 

8 

8 

9 

10 


d. 

6 

9 

o 

o 
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MATERIAL AND LABOUR, INCLUDING 10 PER CENT. PROFIT. 


Portland 

Cement 

{Based on Contracts up to £2,000.) 
Concrete well mixed in proportion i : 

2 :4— 

s 

d 

Do. 

do. 

in foundations 

per foot cube 

i 

3 

Do. 

do. 

in columns 

IS SI 

I 

5 

Do. 

do. 

m beams 

f 1 II 

I 

7 

Do. 

do. 

in floor slabs 4 in. thick 

per yard super 

3 

8 

Do. 

do. 

m floor slabs 3 in thick 

IS IS 

4 

7 

Do. 

do. 

in floor slabs 6 in. thick 

IS IS 

5 

6 

Do. 

do. 

in floor slabs 7 in. thick . 

IS SI 

fi 

5 

Do. 

do. 

in walls fi in. thick ... 

If If 

3 

6 

{Add for hoisting 3s. fid. per yard cube above ground-floor level. 

Add for rapid hardening 

Portland Cement 2s. per yard cube.) 
Steel Reinforcement, including Cutting, Bending and 
Position and securing with Stout Binding Wire— 

putting into 

5. 

d. 


From J in. to I in. . per cwt. 16 o 

„ ^ in. to J in. . „ 15 o 

„ ^ in. to 2S in. . .... . 14 o 

EXTRA LABOUR TO BENDS in i-in. rods. id.; j-in rods, id. ; J-in. rods. i^d. ; 
f-in. rods, i^.; f-in. rods, r|d. ; |-in. rods, 2«i.; i-in. rods, 2id.; li-in. i^s, 
3d.; ri-in. rods, 3id .; if-in. rods, 4|<f, ; i^-in. rods, 6d. 

EXTRA LABOUR TO HOOK BENDS: i in., id. ; | m., 2d. ; i in,, 2id. ; | in., 
3d.: I in., 3ji. ; I in., ^d ; i in., 4Jd.; iJ in., 6d. ; ij in., yd. 

Shuttering— s. d. 

Shuttering and Supports for Concrete Walls (both sides measured) per square 50 o 
Centering to Soffits of Reinforced Concrete Floors and Struttmg, average 

10 ft. high ......... per square 46 o 

Do. do. in small quantities ..... per ft. super o 8 

Shuttering and Supports to Stanchions, average 18 in. by 18 in. 

per ft. super o yf 

Do. do. as last, in narrow widths . . „ 09^ 

Do. do. to sides and soffits of beams, average 9 in. by 12 in. „ „ o 9^ 

Do. do. as last, in narrow widths . . „ o 10 

Raking, cutting, and waste to shuttering per ft. run o 3 

Labour, splay on ditto . . .... ,,,,02 

Small angle fillets fixed to internal angles of shuttering to form chamfer „ „ 03 

WAGES.—^Tbe rates of wages on which the above prices are based alb:—Carpenters 
and joinera, 1/7 per hour; Carpraters working on old shuttering, 1/8 ; lAixiurers 
on building worka, 1/2^: Men on mixers and hoists. i/3i^; Bar-benders, t/5|. 

* This page i« spedally oomplled for CancrtU <u»d Censtruetional Enttntermt and is strictly oopyriglit. 
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HAYWARDS CRETE-O-LUX FERRO¬ 
CONCRETE LIGHTS are extensively used 
In pavements, floors, roofs, stallboards, 
partitions, canopies, etc. Their design 
ensures maximum transmission of light 
and they have an all-glass under-surface 
v/hich needs no paiating. “W” glass 
highly resistant lenses, the latest develop¬ 
ment, are more durable than any others. 

Haywards Crete-o-lux Lights perfectly ful¬ 
fil the requirements of modern ferro¬ 
concrete construction while Haywards Iron- 
frame Lights continue in wide demand. 

Parvculars and estimates on request. 




36.000 *' W ” glass lenses 

covering 4000 sq. ft. are 
used in the Crete-o-lux lights 
supplied by Haywards to 
Shell-Mex House. 


HAYWARDS LTD 

UNION STREET, BORO*, LONDON, S.E 
Tatopfcana i Hep fVff-tOtt 












CXDNCRETE 

and 

COKSTRUCTIONAL EWaNEERINC 


Bi 



^ f TIE YOUR 

REINFORCEMENT 

" ' CORRECT WAY 

W WITH 

E. L. E. 

WIEE TIES 

These British annealed steel wire ties are British Made, and are cheaper, quicker, easier, 
and more efficient to use for tying reinforcement than any other method Supplied in the 
exact lengths required, they automatically and accurately tie the reinforcement so that it 
cannot possibly slip They show definite savings in labour and materials over coil wire 
and have made possible many economies in reinforcement fixing on contracts throughout 
the country Send for samples and prices 

EDWARD LE BAS & CO. LTD. 


Telephone : Monument 3571. 


POSITIVE WATERTIGHT 


CONCRETE AT LOW COST 

irSIBSEEIIE? 

Complete confidence in the absolute watertightness of concrete ■ 

structures is definitely assured with Synthapru^ Synthaprufe is a 
liquid waterproofing and jointing material which is both elastic and 
Impermeable when it sets. It follows the movements of the con* 

Crete beneath it, thus preventing the percolation of water through 
any part of the surface Synthaprufe is being used with great success 
where watertight concrete work is essential, as in Swimming Baths. 

Reservoirs, etc No Engineer, Contractor or Builder should be with¬ 
out full particulars of this positive concrete waterproofing material 

Manufactured by THE POWELL DUFFRYN STEAM COAL COMPANY. LTD. 

Sole Vendors 

STEPHENSON CURKE AND ASSOCIATED COMPANIES, LTD. 

By-Products Department, 

54 Bute Street, Cardiff. London and Branches. 
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PROSPECTIVE NEW CONCRETE WORK, 


Prospective New Concrete Work. 


Altrincham. — Bridge. —Subject to a 
grant, the Che.shire C C. proj)oses to re¬ 
construct the Altrincham canal lindgc, 
at an estimated cost ot ;{’24,ooo 

ArmA(. in.Sewerage .—The U.D C i.s to 
apply tor a loan of ;^3o,ooo lor a .vnverage 
scheme. 

Btdefoko.— Water Supply —The T t' 
has applied for sanction to borrow /3.070 
for water supply works. 

Bjshop Acckland —Bathing Pool- 
The U 1 ) t' proposes to constnu t a bath¬ 
ing pool near Dam Head 

Bl.\ckpool. — Swimmivg-Bath — J'he 
('.T 3 . proposes to construct a swimming- 
bath tor children at the junction ol Piirk 
Road and (ilastonbury Avenue 

Boou.k. — Flood Prevenhov - 'I'he 
Rootle T C. is considering a proposal for 
thc‘ construction ol rebel sewers 
Ikisio.N.— Water Supplv -The 
proposes to construct water-supply works, 
which includes the construction ol pump¬ 
ing stations at Ulceby and Kevesby, at 
fin estimated cost of 

Briogwater - Water Supply — The 
R D f has applied lor a loan ot £35,biS 
tor water-supply works 
('AisroR —Water Supply- Ihe R !)(' 

IS considering a water-supjily schenn* for 
the Market Rasen district, estimated to 
cost ;(,'i 0,000. 

( ARNLouGH Sciueruge Worka.- 'I hi' 
Larne R D.('. has applied toi a loan ol 
£3,000 lor sewerage works at Canilough 
Castlekorij. Market.--'Ybe U D C 
jiroposes to erect a new fish and meat 
j^arket, estimated to cost /7,5oo 

iiNGFORD.-— Swtmmtng Pool. —The 
^C. is considering the construction ol 
i^imming pool and lido. 



('hipping Norton.— Swimming Pool.-- 
The T (' is considering a proposal to con¬ 
struct a swimming pool. 

('layton Wkst.—B ridge. —The U.D.C. 
^iroposes to reconstruct I^angley bridge 
CoAi.pooc.—-Sewerage. —The Wallsall 
'r.C'. IS to proceed with the ('oalpool and 
Harden sewerage scheme, estimated at 
£7,721, subject to a loan being sanctioned. 

('oLKSHiLL — Py-pass Road — The War¬ 
wick C C has recommended the construc¬ 
tion ol a by-pass road at ('oleshill, sub¬ 
ject to the M T making a grant of bo 
per cent towards the estimated co.st ol 
£ ‘> 0,000 

Dt’RHAM -Roads - The Durham C C. 
report that the M.T. have made grants 
ol 85 jier cent towards the cost ot widen 
mg the t'oatham Munderville-Darlington 
si'clion of the Great North Road, esti¬ 
mated at £40, |2.j, and of w’orks on the 
Riishyford Road section estimated at 
/b8,223 


CARDBOARD TUBES 
inserted in 
Concrete Floors 

enable plant and machinery to 
be fixed easily and economically. 

Cardboard Tube* specially mac^e for tbit 
purpose can be obtained in all sizes 

FROM 

THE CIRCULAR BOX CO., LTD., 

fflGH ST., WANDSWORTH, S.W.18. 

Tal.: Putaiay 2706 . 


BROCKHOUSE PILE FORK 


First cost Is 3 j% lest 
than cast-iron forks. 
No loss by bteakage. 
The materia] used— 
steel—combined with 
special design, gives 
“spring," so that they 
adjust themselves to 
ine<FiaUtles of link 
length and bar 
diameter, and remain 
always rigid and tight. 


SPACERS 




iPaUnt Ko. SeSl'JS) 


Quick delivery of any alze. 

J. BROCKHOUSE O CO., LTD. 

VICTORIA WORKS. WEST BROMWICH. 

Leaden Office i AUSTRALIA HOUSE, W£.2. 

TOtlfiMm: Ttmpla Bm 48 M/ 4 . TrittrmM : Bnakkmm. ZilfWiS, 


.Act ura< y guarautred 
to 1/64 inrb. 

Made from 100% 
British Steel by 100% 
British Labour.' 

Supplied in any size 
3' to ao* long. 

They give a better 
job and save money. 
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PROSPEC'llVL NhW CON( RETh 

Kastbournl - Bathing Pool tU —The 
Corpor.ation is coribititnug a bchcme t(jr 
the (levelopment of Redoubt, induding 
the construction of a bathing pool c sti 
mated to cost (jo’y ooo 

Last Barnu - Sinage Dt'ipo’ial 
IS announced that ai rangt ments are now 
being Loniplctcd for tht lonstruction of 
sewage disposal works at Rast Baniet 
sewage farm at Ilrunswick Park Ihc 
total cost of the complete scheme is esti 
mated at ;£r35,ooo 

JtNNiSKiLi i-N Swimming Bath —flit 
U D C IS considering a proposil to eon 
struct a swimming bath 

HrRTFOKDSHIKh lioud — Ihc f ( 
proposes to widen the main road Ik tween 
Hockerill and Stanstead at Bishop s Stort 
ford, at an estimated cost of ;^ir,8i6 
lloDNLT —Water Supply I he Market 
Drayton R D C is to appl> foi sanction 
to borrow for a watei supply for 

flodnet village 

Ilkli-v — Bathing Pool —Ihe U D C is 
to apply for a loan of £‘y ooo to construct 
a bathing pool 

Lambourn - Water Supply — Ihe 
Hungerford K D C is to prepare a scheme 


WORK ICONCmB 



for a water supply for Banibourn and dis¬ 
trict at an estimated cost of ;^21,304 
Lancashiri - By pass Road —Sanc¬ 
tion has now been given by the M T for 
the completion of the by pass road be 
tween Pieslon ind Blackpool 

Lanc.ford Sewage Disposal —It is 
proposed to construct joint sewage dis 
pos.il works for the parishes of Langford 
bhefford He nlow and Clifton at an csti 
mate (1 cost ot £fio ooo 

I i icLSTi r — Abattoir The 1 C is 
considering the construction of an abat¬ 
toir 


ALL 

BRITISH 


THE 

BROQMHADE' 


ALL 

BRITISH. 


Lightweight Portable Compreesor Plant 

HAS EXCLUSIVE FEATURES DEMANDING YOUR CONSIDERATION. 


ALL SIZES 
PETROL OR 
DIESEL ENGINE 
DRIVEN AS 
REQUIRED. 



\ 

DELIVERED 
CAPACITIES 
66, 100, 126, 
170, 266 and 
340 c. ft. per min. 


The above illustrates 100 cu. ft. per min. Plant (free air delivered). 
Operates 2 to 3 Road Breakers. Weight complete, 22 cwts. 


BROOM & WADE, Ltd., HIGH WYCOMBE 
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THE 

WINNER' 

sriD 

(Patent pendint No I33U/33) 

DISCHARGES CONCRETE 
FROM THE BOTTOM <fi 
ELIMINATES TIPPING 

The “WINNER” $KIP (Patent pandinc 
No 13314/33) dlichargea concrete In a 
unMsrni mixture without aegrentlon of 
materlalt front the bottom, and eliotln- 
atea tipping No altei>itloni are required 
to the crane, and no chains or ‘ dead 
lines” to td|utt by the Crane driver 
Hang the skip on In the ordinary way, 
and place the cotter In the spindle at 
the leading station, and withdraw It at 
the discharging point, 

Stnd fbr fdll p»tVculars from the sole makers * 

DAVIES &Cc. 

ABeRGAVENHY 


Secure Andioiage 

fo Concrete 

W HERE concrete is 1 / / 

later to have machin- IJW 
er\ or other equipment fixed 
It IS botli logical and eCO- Hange> 

iiomical to make provision 
for fiung before the con- fill 

Crete is poured. jl 

Rigihx ” Fittings art I 

designed to facilitate the I 

equipment of concrete build I 

mgs They eliminate cut I 

ting and dowolhng of new 1 

concrete and gue aptrferth I 

iigid anchoiage I 

20,000 Bolt Hanger SockeU, I 

5,000 ft, run of Slotted Inierta I 

used on the new I 

BOOTS' FACTORY 

NOTTlNCHAM ' 

'^^Ud 

Insert 


SLOTTED V^IHSERTS AND 
BOLT HANGER SOCKETS 

Soundly designed, accurately and strongly 
made Standard Whitworth threads 
Prompt delivery from stock. 

Write for lUustrated TBooktel. 

HUNTLEY & SPARKS Ltd. 

OE BURQH ROAD, SOUTH WIMBLEDON, 
LONDON, 8.W.1S 
Phone Ltberiy 2446 (2 hnes) 
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From all quirteri of iho globe reports are received of work of an unusual 
on which * Ferrocrate * has been used Here Is one from China \ 

In order lo make a deep mid-siream channel at K'unglingt’an on the Upper Yangft^ 
It was found necessary lo remove considerable rock formations which were only parti) 
exposed at dead low water level It was decided last winter, therefore, to bullc 
reinforced concrete platforms on the rocks In the form of * ships.' rising to a height ol 
11 ft. above local zero level For this purpose, * Ferrocrate* rapld>hardonlng Portland 
Cement was specified because a saving of time was so important in view of a possible 
early rise in the wafer level Actually, shot firing was carried out Inside the * ships * 
Within 4 days of pouring the concrete Although subject to such violent treatment, the 
concrete showed no sign ot cracking and the shafts were successfully sunk 
One shaft had to be lined with * Ferrocrete * to lessen the flow of water through the 
fissures In the rock 

The charges were finally laid, the rocks demolished and a new low water channel for 
steamers creatad. 

Concrete made with ‘Ferrocrete* is as hard and as strong In fouF days as concrete 
made with ordinary Portland Cement is In four weeks. 

THE CEMENT MARKETIN’G COMPAAIY LIMITED 

Selling Organisation of ^ 

The Associated Portland Cemanf Manufacturers Limited# 
The British Portland Cement Manufacturers Limited# 
Portland House, Tothili Street, London, S W.t. 
Telegrams Portland, Pari, London. Telephone. Whitehall 2333# 

THE RAPID-HARDENING* PORTLAND CEMENT 
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««ESTIMATING & COST KEEPING 
FOR CONCRETE STRUCTURES** 

Bv A E WYNN, BSc, AMAmSocGE 

The latest and most practical book on 
Estimating and Cost Keeping 


i Mr Wynn h is ha,d an txtonbiM txpiri 
pee of Kinforced contrt-le constiuttion 
oth in Lngland and tht United States 
and after clos>e study of pr rcticalh tvtr\ 
method of estimating tnd cost keeping 
now in use he has devised and adopted for 
his own business a system that is partic u 
' larly suitable for concrete and reinforced 
concrete constructors and whieli is also 
largely applicable to general contracting 
and building businesses 
1 [ The volume consists of 272 pages with 
92 illustrations and 2 folders Illustra 
tions are given of all the xorns required 


ind di uvmgs are include el lehi re luecssaiy 
to sliov how the qiiinlitiis are tiken oil 
lypitd LOinpletc (slimifes uc given for 
a faetorv building 1 dam ind a bridge 
tendend lor uid elected bv the author 
^ Ihe s\stem Ins the advintage of ex 
treme simplicity and ensures the achieve 
ment with i minimum of elfort of the 
aceuricy in estimating that is essential 
for successful contracting Ihe book is 
written throughout in readily undersbind 
able language—it is i practical work 
written by a practicil man for practical 
readeis 


From 


Price 15 /- ; by post 15/6 


CONCRETE PUBUCAHONS, Ud., 20 Dartmooth St., Westminster, London, S.W.l 
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PROSPECTIVE NEW CONCRETE WORK 


M\tlock — Bathing Pool — The U D ( 
proposes tt) construct a bathing pool 

Morfcambi — Seuerage -IheTC has 
decided to adopt a new sewerage schomt 
which together with impro\ements to thf 
existing works is estimated to cost 
£zoo ooo 

Ni wiowNURi DA Seuerage 1 h< 
Hillsborough RD( is to apply for a 
loan of £6 0^0 for tin Ncwtownbrcdi 
sewerage schimt 

Norton Pumptnf, Stahonb etc — llu 
U D C IS considering a proposal to eon 
stnut three pumping stations at an csti 
mated cost ol £zi) 150 and a joint siwer 
age scheme lor Malton and Norton 

Pen/anci Bathing Pool —flu 1 ( 

IS to proceed with the construct ion ol i 
bathing pool at an istimated lost ol 
£14 000 

PiTHRBOROUGH —Swimming Bath et< 
-The J ( IS to submit to the M H i 
scheme for the construction of a swim 
ming bath and the «rection of a bus 
station cstxmatid to cost £14 ggo 

PoRTOBEiio Pier ek -It is reportid 
that a company is being fornud to erict 
<i pier and espl made at Portobello I dm 
burgh 

PuLBOROi Crii Bridge 1 hi Worthing 
M C IS considering a proposal to construct 
areinforcid concrete bridge over th( rivci 
Arun at Pulboroiigh at an estimated cost 
of £13 ooo 



Steal ahuttaring, concrata placing plant, 
mixara, road forma, road ■urfacars, batcher 
plant*, central mixing plant, aggregate 
weighing equipment, bulk cement plant, 
ad|u*table ahore* and excavator* 

Send for Catalogue 

BLAW-KNOX, Ltd.,N«w Oxford 
Houss, Hart St., Holborn, W.C.1 


rC gNCkCTE 



Soi WA\ 1 IKIH Lanai I hi ( ai 
lisle ( H ( proposi s to construct i 
♦ anal joining Solw n hirth with tin 
1 yne 

Stlvi x V( 1 Summing, Bath —flu 
IM) ( has applied tor sinction to borrow 
/2 500 lor the coiistnie tion ol an open 
an swimming bath 

SioNi Siiimming Bath lhelM)( 
proposes to construct a swimming bath 
it an (stmiati d cost ol /r 700 
Stonihwin Slimming l\iol Ihi 
I C IS to proceed with the construction 
ol 1 swimming pool at an estimated cost 
ol /5 500 

I RALEi ( OHcnte 1 ladud the Hai 
hour Board proposi s to construct a e on 
Crete viaduct at 1 tint port subject to a 
grant licing obtained towaids the esti 
mated cost of £48 ooo 
Tritlin&tov —Road Works — Ihc 
Northumberland C C has decided subjec^ 
to a grant to proceed with work on 
Great Ncirth Road between Iritlir 
and J clton at an estimated 

'(in 0933 

WaII RIOO WITH Si AlORTH — Swifh ^ 
ming Bath I he U D t is proposing the 
construction of a swimming bath 

WoRCFsri R — / load Prevention —fhe 
River Severn Catchment T 3 oard proposes 
to construct flood prevention works in the 
lower reaches of the river Severn 
Workington —Swimming Baths - ihi 
1 ( pioposes to construct swimming 
baths 

YiFWscrv - Bathing Pool -The West 
Drayton U D C has applied for sanction 
to Ixirrow £2 800 for the construction ot 
an open-air bathing pool 


: - Ihc 
subject^ 
k on tljd 
itlinj^mi 

•al R 
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TRICOSAL. 


TI^ICCSAL 


WATERPROOFING OF PORTLAND CEMENT 
BY CHEMICAL DENSIFICATION 

IS OBTAINED BY ADDING 

TRICOSAL 

TO THE GAUGING WATER 


By using the various “Tncosal” 
mediums to our instructions you 
ensure the following definite 
results In all your cement work: 

Permanent Waterproofing— 
Extremely hard and dense 
concrete—Absolute freedom 
from dusting and crazing^ 
Perfect adhesion of cement 
to any surface. 

TRICOSAL IS NOT AN ADDITION TO CEMENT. 

The cement undergoes a permanent physical change when 
mixed with these mediums -all the free lime in the cement 
IS absorbed and the Tncosal itself entirely disappears. 

YOU CAN PAINT ON TRICOSAL CEMENT IN 48 HOURS. 

« * 

Let us tell you how Tricosal can be used In your 
cement work and save many times Its cost. There are 
Tricosal mediums for all cement problems. 


A. A. BYRD & CO., 

* ^ 


11 QUEEN VICTORIA ST. 
LONDON E.C.4. 
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HOBMOOR ROAJD SCHOOL. BIRMINGHAM. 

Architect to tlte Birtninfiham Edttcaiion Committee : Hkhsert T. Bucki.AND, f.b.I.B.a. 
General Contractors . . . . B. Whitehouse <& Sons, Ltd., RDaBASTO?^. 



A new departure in 
Elementary School Construction 

E conomy in cost being essential, reinforced concrete has been employed 
here to an extent unusual in this type of building, with eminently 
successful results. 

The construction consists of a reinfor<‘ed eonctrete frame throughout, witlW 
reinforced concr<‘te strip footings instead of ordinary brick footings, to redudfl 
brickwork as much as possible. Frewern hollow blocks were used 
internal and partition walls and for the greater part of the external * 
In the building itself the exposed faces of all beams and columns are\ 
they were left from the centering, the only treatment being rubbing down?® 
The architraves, which form a feature, arc also'in reinforced concrete, cast 
in .situ, with a facing of coloured concrete in warm brick-red. The flat roof, 
floors and landings are in timber. 

We illustrate a general view from the playground, with the classrooms ami • 
cloakrooms leading from the central Assembly Hall. The administrative 
block, the only two-storey portion of the building, containing the head- j 
master’s room and staff rooms, is also in reinforced concrete. The school' 
gives a delightful impression of airy freshness arid light, and is an excellent' 
example of the great value of reinforced concrete in the attainment of a ’ 
pleasing and efficient structure at a most economical cost. 

Work was started in August, 1082, and the school opened in May, 1988. ; 

Ralnformd Coneratm biginmwt :— ** 

tHE TRUSSED CONCReTE STEEL CO. Lta 

22 Cranley Gardens, South Kensington, London, :S.W,' 















^ '■* 

' • ■ '•■■’*' ■ ••./'', s . "■ ' - ' 

• -.-S^- .'^^9 -_V. 


: .'..V'fesv 

■' v ,• 




-:;'V >- 




This illustration of a dug-out Franki pile shows at a glance some of its advantages 
over other forms of piling. Note particularly the massive club foot formed by 
compressing the surrounding earth until absolute resistance is achieved : note 
the rough irregular surface of the pile, giving maximum skin friction throughout 
its entire length, and the great diameter of the column caused by forcing com¬ 
pressed concrete out beyond the diameter of the piling tube. 

These are three of the 17 reasons given in the Frank! Catalogue why Franki piles 
can be driven rapidly and economically, and yet carry much greater working loads 
—from 80 to 110 tons per pile. 

Writ* (or partieiilan to: 

PRAllKI OOMPRE88EO PILE CO., LTD., 

WflUIngten BniWlngt, Tli» Str«Ml. Llverjieol. 2 

•MOMreOiMcIi wla«arMa««,Vtst«irfaM.,LeMlM.*>W.t 

Nertfc-Caltare ektM s ttourt ft. Tarran. RyM Avaaaa. NeU. 


PILES 


lie. Am. L? 

COMPRESSED 









REINFORCED CONCRETE 
CONSTRUCTION & BALLAST i 

_ 


(DONCRETE 

AND 

CONSTRUCrtONAL ENCINEERINC 



S.S. ARMISTICE. 

LENGTH 20S FT . WIDTH 32 FT , DRAFT IS FT 6 INS , DEAD WEIGHT CAPACITY 1,150 TONS 

SPEED 7i KNOTS 

Designers L G Mouchel & Partners Ltd, 38 Victoria Street Westminster 


A UNIQUE APPLICATION OF 
FERRO-CONCRETE CONSTRUCTION 


THE YORKSHIRE HENNEBIQUE CONTRACTING CO., LTO. 


LEEDS 


BOSTON 


DUNDEE 


LONDON 


ESTABLISHED IN IM4 



WASHED 

BALLAST, SAND, SHINGLE & 

Crushed Aggregate for Reinforced Concrete. 


DELIVERED DIRECT TO ANY 
CONTRACT BY MOTOR LORRY 
QaotationB on AiqiilicatioB. 
TctcphoBWi PuMinatoa 4200 
» » 4201 

„ AmlMMador 2370 


WILLIAM BOYER & SONS, LTD. 

SiBuI and Ballast Speaahsts, ^ 

mONGATE WHARF, 
PADDINGTON BASIN, W. 

MEMBERS or B.S.£IA.T.A. 


IV 














CX)NCRETE 

AMD 
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REINFORCED <X>NCRETE 
CONSTRUCTION. 


mwm 


CONSIDERE 


REINFORCED CONCRETE DESIGN 



BRIDGE OVER RIVER THAMES AT TWICKENHAM. 


m 

I 


TtUf/rana 

SPIRALETTE-LONDON 

TeUfihoM 

3033 VlCrORIA. 


J CONSIDERE CONSTRUCTIONS Ltd- 
72 Victoria Street. S.W.I. 
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RRINFORCRD CONCRETE 
CONSTRUCTION. 



CONCRETE 


AND 

COKSTRUCTIONAL ENGINEERING 



EXpameT 

EXPANDED MV TAU 

British Steel - British Labour ReinfOPCement 

II for Concrete 


■ The Expanding Process in the Manu¬ 
facture of " Expamet ” Expanded Steel 
increases tensile strength 

■ “ Expamet ” can be stressed up to 
20,000 lbs per square inch with a Factor 
of Safety of 4 

■ The Meshes " Key ” into each other 
where sheets overlap , thus the reinforce¬ 
ment may be made absolutely continuous 
for large areas of concrete work 

■ The rectangular strands provide the 
maximum of surface area for the adhesion 
of concrete 


SAMPLES. PRICES AND FULL 
PARTICULARS ON APPLICATION 



TAR TANKS. WANDSWORTH for Messrs CROW, CATCHPOLE & Co , Ltd , 

London 

Reinforcement designed and supphed by-^ 

The Expanded MeCal Co , Ltd London & West Hartlepool 


The Expanded Metal Company, Ltd., 


Patentees and Manufacturers of Expanded Metal. Engineers for 
all forms of Reinforced Concrete and Fire-resistant Construction. 

ESTABLISHED OVER 40 YEARS 


Burwoo'd House, 
Caxton Street, 
London, S.W.1 

Work* : We*t Hartlepool 
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CHRISTIANI & NIELSEN 

LIMITED 



Jetty at Deptford. 


Piers Wharves Warehouses Silos 

Docks Water Towers 

Foundations, etc. Swinuning Baths 


ROMNEY HOUSE, MARSHAM STREET, 

WESTMINSTEB, LONDON, S.W.I. 
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RBINPORCEn CONCRETE 
CONSTRUCTION. 



CX>NCREtE 

AND 

CONSTRUCTIONAL ENGINEERING 




Engineer Mr A. £. Scott Murray. 

Designers Messrs British Reinforced Concrete Engineering Co , Ltd. 

Concrete Sludge 

Digester Tanks 

We illustrate above part of a contract carried out by us in reinforced 
concrete at the Sewerage Works, Dartford. This contract included 
the construction of 3 reinforced concrete sludge tanks 85 ft. diameter 
and 29 ft. deep arranged in a clover-leaf formation, Boiler house. 
Power station. Booster station, and foundations for the Gasholder 
and purification plant. 

A. JACKAMAN 

& iSOIV, LTD. 

Specialists in 
reinforced concrete 
construction 

MACKENZIE STREET SLOUGH 
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CEMENT SILOS, KETTON 

Messrs PARRY & ELMQUIST Ltd Consulting Engineers 


DESIGNED AND CONSTRUCTED BY 

HOLST & CO LI2 

1 VICTORIA STREET, LONDON, S.W.1 

10 PARK SQUARE LEEDS 
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STfcEL BARS. 


CONCRETE 

AND 

CONSTRUCTIONAL ENONEERINC 


// 


MtLTIPLE COLUMN 


The Advantages of the "MULTIPLE" Column 

• I. Full continuity of all beams 

2. Maximum column load per unit 
area 


3. Economy in beams & increased 
headroom 

4. Economy in size & dead weight 
of pillars & saving of floor space 

5. Saving in materials 

6. High speed of erection 


As specialists in Steel Bar manufacture we maintain a complete and efficient 

Contractors’ Service, which includes bending and fixing reinforcements of all types,, 

( 

We shall also be glad to submit schemes, estimates and working drawings 
embodying the use of the “Multiple” Column, and for every type of reinforced 

concrete structure at home or abroad. 











We illustrate above Shropshire 
House London for which “ Mul¬ 
tiple columns were used The 
awkward site of this structure in¬ 
volved many difficulties in the design 
as there is a roadway entrance on 
one side where the piojection of the 
columns was restr cted to 9 in and 
only three columns could be used 
Reinforced concrete or steel columns 
of conventional design 15 ft high 
would considerably exceed the maxi¬ 
mum permissible width of 9 in , and 
the problem was solved by using 
" Multiple ” columns 


McGALL 6 CO. 

(SHEFFIELD) LTD. 

EMPLEBOROUGH, SHEFFIELD. Telephone : Rotherham 960. 
[>ndon Office : 16 Great George St., S.W.I. Telephone Whitehall 9382 









Water Tower at Chipping Norton (Oxon) 


C. V. BOWLES & PARTNERS 

Civil Engineers and Contractors 

47 VICTORIA STREET, S.W.1 

Victoria 3275 
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REINFORCED CONCRETE 
CONSTRUCTION. 








REINFORCED CONCRETE 
TRANSIT SHED 
AT SUNDERLAND 

Engineer: Mr. W. H. S. Tripp, M.lnsC.C.E. 


o 

STEWART & PARTNERS, T 


PUBLIC WORKS CONTRACTORS 


BELFAST 


o 

LONDON 

105 Baker Street, W.1 


DUBLIN 
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Head Office and Works STAFFORD 
London Offices- KINGS BUILDINGS 
SMITH SQUARE, WESTMINSTER 
LONDON, S.W I 


mmt 



Branch Offices BRISTOL * LEEDS 
LEICESTER * MANCHESTER 
NEWCA STLE ♦ CARDIFF ♦ GLASGOW 
DUBLIN r BELFAST 


THE BRITISH REINFORCED CONCRETE ENGINEERING CO. LTD. 
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IFRN BRIDGE *OR TUB SAI OP COUNTY COUNt II SP\N *>0 II B I 

W. If. BUriER. ESO . BNOINFBR \NI) SIRVB\OR 

THK REINFORCED 
CONCRETE 

CONSTRUCTION C€>. Lt». 

CIVIL ENGINEERING CONTRACTORS 
REINFORCED CONCRETE SPECIALISTS 

OVER 30 YEARS’ EXPERIENCE 

OLD TRATFORD MANCHESTER 
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HAMPTON COURT BRIDGE. 


Engineer Mr W P Aobtnson M /nst C £ Engineer of the Surrey Counter Council 
Architect Sir Edwi i i ityem A A Reinforced Concrete Engineers L C Mouchel & Partners Ltd 


SOME OTHER CONTRACTS IN HAND OR RECENTLY COMPLETED 

CHELSEA BRIDGE. 

Engineers Rendel Palmer & Tritton Architect to the L C C G lofjham Forrest F R I 5 A 

THE EMPIRE SWIMMING POOL AND SPORTS ARENA, WEMBLEY. 

Engineer Sir £ Owen Williams K B E 

CHIPSTEAD RESERVOIR AND SUTTON WATER TOWER. 

G T Derry Engineer and Manager of the Sutton District Water Company 
Reinforced Concrete Engineers L G Mouchet & Partners, Ltd 

HEADLEY RESERVOIRS. 

A E Cornewall Walker M Inst C E Managing Director and Engineer of the East Surrey Water Company 
Reinforced Concrete Engineers L G MoucheT & Partners Ltd 


HOLLOWAY BROTHERS 

(LONDON) LIMITED 


ZVf 


MILLBANK, LONDON, S.W.I 
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WATER 

TOWER 


FOR 

BIGGLESWADE WATER 
BOARD. 


T. A. STANIFORTH, 
A.I.WATER E., 

WATERWORKS ENGINEER 



PETER LIND & CO. LTD 

2 CENTRAL BUILDINGS, WESTMINSTER, S.W.1 


TELEPHONE 

WHITEHALL 3746 (4 LINES; 


TELEGRAMS 
INNELOCLIN, PHONE, LONDON 













CONCRETE 


AND 

CONSTRUCTIONAL ENCINEERINC 


CROYDON ELECTRICITY WORKS. 



Engineer —F N RENDELL-BAKER. Esq. 

Consultants—Messrs L. G MOUCHEL & PARTNERS, Ltd. 

CONCRETE COOLING TOWER 

195 feet High 150 feet Diameter 

Under Construction by 

CONCRETE PILING LIL 

Specialists in All Types of 
Reinforced Concrete 


LONDON: 

28 Victoria Street 


BELFAST: 

133 Royal Avenue 


xviii 


WORKS : 

River Road, Barking 
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Piltd Foundations for Levtr House Victoria Embankment London E C 
Architects Sir John Burnet & Partners and Mr J Lomax Simpson 
Consulting Engineers Sfr Douglas Fox & Partners 
General Contractors Messrs Holland & Hannen and Cubitts Ltd 

Piling problems of any type can be solved 

by the use of one of our four special systems 

1. Taper Shell Piles. 3. Francois Bored Piles. 

2. New Express Piles. 4. Francois Cementation Piles. 

CONSOLIDATION by the latest methods of CEMENTATION, 
SILICATIZATION, PETRIFICATION. Etc. 

Plant and Engineering services immediately available. 

THE FRANCOIS CEMENTATION COMPANY LIMITED, 

Head Offlce: BENTLEY WORKS, DONCASTER, 

Westminster Office; 39 VICTORIA STREET, LONDON, S.W.1 
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Arch tect L Bevin^ton 

[ 



f S 1 Architect to the 


‘ '..Vr.'Ur 

: >'1^.-V- *1^ . . 

Prudent il Assunnce Co j 

y- 



S TANFORD Court Flats at Kensington is the 
first building of its kind in London in which all 
the structural work is in reinforced concrete 

The whole of the reinforced concrete work on 
this contract was carried out by us, and is another 
addition to the list of important buildings carried 
out by us in reinforced concrete We invite 
enquiries for this class of work m any part of 
the country 


I The long experience of our technical 

department is at your service We 
welcome your enquiries for 

HOLLOW BLOCK FLOORS WATERPROOFING 
CAST STONE REINFORCED CONCRETE 

GRANOLITHIC PAVING STAIRCASES 

^■BRADFORDS 

REINFORCED CONCRETE ENGINEERS 

. BRADFORD & CO., LTD., OOOPER8ALE RD., HOMERTON, E.9. 'Phen*: AMHERST 1141 
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Reinforced Gunite Lining for Coal Bunkers 
at Tir John North Power Station. 

Other bunker lining contracts include New Fulham 
Power Station (as sub-contractors to Messrs Higgs & 
Hill, Ltd ) and Hackney Power Station 


Schemes and Estimate 

THE CONCRETE 


lOO VICTORIA STREET, 
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Engineer Mr J E Blundell M ' 1st C E M Inst Gas E 

Reinforced concrete structures reconditioned with 
Gunite for City of Carlisle Gas Works, 

Gunite contracts carried out by us include 
LINING OF TUNNELS, AQUEDUCTS. AND CAST 
IRON TUNNELS LINING, WATERPROOFING, AfsID 
REPAIR OF RESERVOIRS. WATER TANKS & TOWERS 
REINFORCED LININGS TO STEEL BUNKERS, HOPPERS 
AND CHIMNEYS RECONDITIONING OF CONCRETE 
JETTIES, SEA WALLS, PIERS AND BRIDGES 
ENCASEMENT OF STEELWORK AND TIMBER PILES 

Fully illustrated handbook —GUNITE—sent on request. 

cd without obligation. 

OOFING CO. L 

WESTMINSTER, S.W.l. 
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ECCNCMIC 



PLOOR 



The floor that 
is reinforced 
both ways to 
reduce its weight, to double 
its strength,and togiveamore 
uniform distribution of loads. 


— PLUS — 

AN ATTRACTIVE COFFERED OR PANEL EFFECT OF THE SOFFITS, which need very little after 
treatment The only treatment given to the ceilings of the block of luxury flats illustrated 
above was a coat of aluminium paint 

Architects and Engineers interested in efficient and economical planning of f}oors are Invited to 
send to us for full particulars of the ECONOMIC FLOOR 

ECONOMIC FEOOR CO., LTD. 

201 PAZELEY ST.. BIRMINGHAM. 119 VICTORIA ST., WESTMINSTER, S.W.1. 
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Reason for tlie popularity of 

SIDE GROOVE 

IS not far to seek Engineers and Contractors who require tlie best 
equipment look for qualities demonstrated by practice in preference 
to theoretical claims Having used Side Groove once, they use it 
again, and this they can easily do, because it possesses just the 
required features for repeated use 

Its fine driving performance is again shown on trench work done 
by Messrs Howard Farrow Ltd in ronnection with the West 
Middlesex Mam Drainage S( heme Here the same piling i'- used 

time and time again 

Write for Particulars 
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BRIDGE, RHYDSARN, for the MERIONETH COUNTY COUNCIL 

:y Surveyor.Mr HE Davies, M I M & Cy E 


County Surveyor 
Contractors 


Messrs Davis Bros , Barmouth 


Reinforced concrete arch and spandrel walls, 
faced with local stone and with parapets of 
solid masonry. 

Skew span, 44ft. 6 in. Width between parapets,30ft. 


ONE OF THE VERY LARGE NUMBER OF BRIDGES FOR WHICH 
WE HAVE PREPARED THE REINFORCED CONCRETE DETAILS 
A COPY OF OUR BOOKLET. “SOME TYPICAL BRIDGES,” MAY 
BE HAD FREE ON REQUEST 


INDENTED BAR & 

CONCRETE ENGINEERING CO. LTD. 

Vincent House, Vincent Square, Westminster, S.W.1 

Teie<rams Patinbar, Spwest, London " Telephone Victoria 1M2 (2 lines) 

FULLY QUALIFIED DISTRICT ENGINEERS IN ALL PARTS OF THE COUNTRY. 
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SNOWCRETE 


COLORCRETE 


CULLAMIX 


MEDUSA COMPOUND 


RETARDO 


G. & T. EARLE, LTD., HULL. 
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THE AREA OF THE 
LINING PLACED IS 
247,500 SUPER FEET 


THIS WORK WAS CARRIED OUT 
UNDER THE DIRECTION OF 
MR W F H CREBER, M Inst C E , F C S , 
Chief engineer, 

Manchester Corporation Waterworks 


SHOOTING “GUNITE ’ 
REINFORCING FABRIC 
IN PLACE 














An Association which embraces in its membership 
engineer^, contractors and manufacturers of repute 
who work in reinforced concrete, and desire by 
upholding a high standard of excellence to main¬ 
tain It in the leading position to which it has 
advanced among the materials of construction 


91 PETTY FRANCE 

LONDON, S W 1 


i hu space has been placed at the dt tposal of the Assonatton by 

LAFARGE ALUMINOUS CEMENT CO., LTD 

296-302 HIGH HOLBORN. LONDON. WC1 
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GUNTHORPE BRIDGE, NOTTS 


400 feet LONG 40 feet WIDE 

Reinforced concrete 
construction by 

PURDIh: Ll MSDErV 
& CO., LTD. 

Expert supervihioii and 
accuracy in steel fixinjj; 

Superior Hnisli and 
rapidity of construction 

illustrated descriptions of important contracts earned out by us 
are given in a 65-page booklet sent on request 



25 OXFORD STREET, NEWCASTLE - ON - TYNE 












V^e lilustrice here gunite bunker linings earned out by us for Imperial 
Chemical Industries Ltd We invite inquiries for gunite work of every 
description and shall be glad to submit estimates without obligation 


GUNITE 

LININGS & 
RENDERINGS 

FOR STRUaURES 
OF EVERY KIND 






FOR PILING AND 
UNDERPINNING 

CONSIDER 

cuDi niiiii: I r/i 


FIRST 


I nc 

P< 


Write for Hiustrated Brochure and Details to 


NEUMATIC piLING 


COMPANY LIMITED 


PRESTON 


PILING, CEMENTATION & UNDERPINNING SPECIALISTS 


sole L.cens«« of The Pressure phong 2679 • Wire PRESURPILE PHONE PRESTON. 

Piling Co Ltd 119 Victoria 

North of England Scotland and 6 WINCKLEY SQUARE, PRESTON. 

Northern Ireland 
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THE LARGEST PILING ORGANISATION 
IN THE KINGDOM 


ViBRO Piles. 

The premier cast In situ system for economy, 
high frictional and bearing value, speed and 
reliability. 

Prestcore Piles. 

The ideal system of in situ vibrationless 
piling for congested sites, limited headroom, 
and where adjoining property rules out the 
use of driven piles. This system is foolproof 
and ensures a pile of consistent minimurh 
section throughout its length. 



sf 1 i &mm i Iff 1 114 



THAMES HOUSE, MILLBANK, LONDON, S.W.1. 


TELEPHONE 


VICTORIA 42S2. 


D 
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GRAVING DOCK, WALLSEND-ON-TYNE. 

For Messrs SWAN. HUNTER & WIGHAM RICHARDSON 


Sir Robert McAlpine&Sons 

CIVIL ENGINEERING 
and PUBLIC WORKS 
CONTRACTORS 


HEAD OFFICE 

SO PALL MALL LONDON, S.W.I. 

BRANCHES ■ 

CLYDEBANK LIVERPOOL NEWCASTLE 
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THE SIGN 
OF STRENGTH, 
STABILITY, RELIABILITY 
IN CONCRETE 
CONSTRUCTION 

BLUE CIRCLE PORTLAND cement 

SUPPLIED BY 

THE CEMENT MARKETING COMPANY LIMITED 

The selling organisation of 

The Associated Portland Cement Manufacturers Ltd., The British Portland 
Cement Manufacturers Ltd., Portland House, Tothill St., London, S.W.I. 
Tefepfione Whitehall 2323. Telegrams Portland, Pari, London 
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ROADS 

Electrically welded, BRC Fabric provides the most efficient • thi lonoom iiianch 
means of road reinforcement. The Fabric arrives at the site in **'’ 

■ MC fASIIIC RIAOV rOM 

compact rolls or sheets, ready to be laid immediately, with the 

' IMMfDIATI OI«PATCH AT 

minimum of time and trouble. cAti. phonii victoaia mi 

THE BRITISH REINFORCEP CONCRETE ENGINEERING CO. LTD. 

HEAD OFFICE li WORKS I Brftnch Offices • LONDON KINGS BUILDINGS SMITH SQUARE WESTMINSTER. $ W1 
STAFFORD I emsrOL IflOS tllCISTIA MANCHttrlK. NlWCAtTU CA.OIIF OLASCOW OUtllN tlLPAtT 
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Actual Service is best Proof of 

Efficiency 


This Ruberold Roof was laid on the North Eastern Railway 
Goods Warehouse, New Bridge Street, Newcastle-on-Tyne, 
in 1906. The above photograph was taken in 1933. 

Over a period of 27 years this Ruberoid Roof has remained 
staunch under varying climatic conditions, and has withstood 
the vibration and the fume-laden atmosphere of a densely 
populated industrial area. 

That is convincing tribute to the durability and economical 
service which Ruberold Roofing renders under all conditions. 
There is a* Ruberoid Specification Roof for every type of 
roof and building. Full details and estimates for work in any 
part of the United Kingdom and Irish Free State on request. 

RUBEROID 0^ 16 Lincoln House, High Holborn, LONDON, W.C.L 


RUBEROID ROOFING 
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STONE COURT 

WASHED AND GRADED BALLAST 
AND SHARP WASHED PIT SAND 
ARE IDEAL CONCRETE AGGREGATES 

Delivery— 

Guaranteed delivery m any quan¬ 
tity to customers’ requirements. 

There is no delay on the site when 
Stone Court materials are used. 

By Road— 

From our pits at Greenhithe and 
Swanscombe (Kent) and Hatton 
(Middlesex) in up-to-date tipping 
lorries. 

By Rail— 

From our own sidings on the 
Southern Railway at Dartford (Kent). 

By Water— 

From our own deep water quay on 
the River Thames at Greenhithe by 
direct loading into barges or vessels. 

OUTPUT- 

6,000 TONS A WEEK 

THE STONE COURT 
BALLAST CO. LTD. 

20 DARTMOUTH STREET. S.W. I . 



Stone Court 

aggregates are washed, 
crushed and graded by the 
most up-to-date plant. 
They are hard and cubical, 
and make the best aggre¬ 
gate for mass or reinforced 
concrete. 

Standard Gradings. 
Pit Ballast —2 in down, | in 
down, I in down, and in. 
down. 

Washed Sand —in. & in. 
down Other gradings are sup¬ 
plied to specification 


TELEPHONE WHITEHALL 5633 
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MOUI-IJ OIL 
AND MACHINERY. 


CONCRETE 
MOULD 
OIL 




PIN YOUR FAITH 
TO THE TESTED 
BRAND. 

THIS LABEL ON 
EVERY BARREL 
CARRIES WITH IT 
TWENTY YEARS' 
EXPERIENCE OF 
MANUFACTURE. 

NONE OTHER IS 
JUST AS GOOD” 


THE LEEDS OIL & GREASE CO. 


'Phone 72480. 


'Grams t "Orsass." 
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CONCRETE 
ELEVATING 
PLANTS 

CONVERTIBLE TO 

PLATFORM HOIST 

IN 5 MINUTES 

MEANS HOISTING AT 


LOWEST COST ” 


& 

MORE SPEED IN CONSTRUCTION. 


MODELS 

I, and I cubic yard capacity 
5 CWT, TO 5 0 CWT. LIFTS. 
" THEY ARE ALL HIGH SPEED." 


A.C.E. MACHINERY LTD 

PORDEN RD., BRIXTON, LONDON, S.W.2 
Telephone : Brix. 3294/5/6 
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2 Brandt only 

No. I “Cock** 

Brand. 

Nelson*s Rapid 

Hardener. 

Other Products 
Patent Selenitic 

Cement. 
Blue Lias Lime 
(from the Lower 
Lias Formation). 


SPECIFY 


€li 


BRAND CEMENT 

BECAUSE IT SIGNIFIES 
) 1. Personal Supervision over 
manufacture at our only works. 
I 2. 60 years’ Experience in 

Cement Manufacture. 

I 3. Every modern method has 
been used to improve quality 
and give you unvarying quality. 
I 4. That is why critical Archi¬ 
tects, Engineers, and Clerks 
of Works call for “Cock” 
Brand Cement. 

CHAS. NELSON & CO., LTD., 
NELSON'S CEMENT WORKS, 
STOCKTON, Nr. RUGBY. 
’Phone : Southam 5. 

'Grams : 

Nelson, Stockton, Warwickshire. 
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iReinforcementll 


KENNEDY 
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Specify 

SUPER CEMENT 
SUBMARINE BRAND 

An English Invention. 

SUPER CEMENT LTD. 

10 Upper Woburn Place. London, W.C.1 

Talaphona - EUSTON tSOB 
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WHEN ORDERING- 





THE TUNNEL PORTLAND CEMENT CO.LTD. 

VICTORIA STATION HOUSE, LONDON, S.W.I. 

WORKS : WEST TOURROCK, ESSEX TEUPHONE : VICTORIA 9988 









THE 

‘‘JOHN BULL’^ 
CONCRETE BREAKER 

NEW “ B A L ” TYPE 

INCREASED 

PENETRATION, RELIABILITY, LIFE. 

REDUCED 

VIBRATION, NOISE AND WEAR. 

THESE ARE THE SALIENT FEATURES 
OF THE NEW CONCRETE BREAKER 

★ ★ ★ 

FOR FULL PARTICULARS AND PAMPHLET. No 119C. 
MENTION THIS JOURNAL AND WRITE TO - 

REAVELL & CO., LTD. 

RANELAGH WORKS, IPSWICH. 


TELEGRAMS •• REAVELL. IPSWICH ” 


TELEPHONE 2124 


i WATERTIGHT- 
W U I I Cr WEATHERPROOF 

ROOFS THAT LAST'/\.£^' -and 


Vulcanite Hat Roof ng the perfect 
covering for Flat Roofs Its six 
sturdy layers successfully w thstand 
the onslaughts of the weather in 
definitely and requ re no actent on 
whatsoever Vulcanite Flat Roofing 
IS not affected adversely by expan 
sion or contraction setclemenc or 
climatic conditions but will give 
many years of satisfactory service 
When fnished with sand and gravel 
tar macadam or concrete it is fire 
resisting to a very high degree and 
tends to keep the temperature in 
rooms beneath equable On re 
ceipt of a postcard we will be 
pleased to send full particulars and 
an illustrated catalogue 


SAFE FOR YEARS 



Shops and Flats Burnt Oak Land w th roofs covered with Vulcanite Flat Roofing 
General Contractors JOHN LAING & SON. LTD LONDON N W 7 

■■ I LONDON 96a Pechham Road SEIS 

W WlaW#4PII IE LI Glasgow ns? Gaiiowgate ei 

WIGAN Trident Works Seven Stirs 

FLAT ROOFING CONTRACTORS BELFAST Stranmillis [Bridge 
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In 1935 

DESIGN FOR BRIGHTNESS 

1})( j)ios])((K foi I'in lit (lishii(tl\ (III out Dcpussioii is <i 'woul 
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IL CFMFNl MARK.F TING COMPANY 1 td 

Selling Organisation of 

; ABIOCIATCDPORTLANDCEMEN PMANUP ACTUSERS LTD 
I EEiriBH PORTLAND CEMENT MANUPACTURERS LTD 
TLAND HOUSE, TOTHILL STREET, LONDON, S W I 
r«m« PortiMHd Pari London Totop^ono WhitohaU 2121 

Distnbufors In the North ol bnglapd 
GAT EARLE LID, WitomBton HULL 


‘SNOWCRETE' 

WHITE PORTLAND CEMENT 

& SNOWCRETE MIXTURES 
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FOR ALL REINFORCED 
CONCRETE WORK-USE 

DRAGON 

BRAND 

PORTLAND CEMENT j 

5y reason of its unusually quick hardening proper¬ 
ties, Dragon Brand Portland Cement saves time, 
labour and plant on reinforced concrete work. 
It is also very economical to use. All Dragon 
Brand Portland Cement is ground very fine 
and contains a particularly large percentage of 
flour. Always specify Dragon Brand — medium 
or slow setting. 

Also obtainable — Severn and Cotbssus 
Brands. Best Portland Cement. Aberthaw 
Lime — Lump and Ground. 

The 



00 
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SOUTH WALES PORTLAND CEMENT & LIME 


Go. Ltd., 

PENARTH, SOUTH WALES 

CEMSNT WORKSf Penarth. Telephone: Penarth 300 


LIME WORKSt Penarth. Telegrams Cement, Penarth." 


Tons Weekly 0„ Admiralty and War Office Usu 
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SAND AND FLOOR CLIPS. 



WASHED SAND 

FOR THE FIRST COLOURED CONCRETE 
ROAD IN SCOTLAND 

WAS SUPPLIED BY 

SCOTTISH SAND & GRAVEL Co., Ltd. 

[ lio concrete roiid icc( ntle ennstrucUd il ( jt jiik< nunith 
IS lln liTst colound Hud m Seotlind I In wished 
Sind v\ IS obtiimd Irom oin jnls it St tmt ind iniMd 
Midi thf tiult coloured I'lnint usid on (hi- (onliut 
it 'll' r.i\tti I \er\ j)k ism^ icddisli linish To the lo id 
f tiKiin I rs Auliitiits Sui\<\or t ontr.iotors mii 
Hmldir-. (on uli nnt, silunifs foi (<iiilri(t in Si otl old 
snoiild (onsiilt us lor siml uid inf'll t iti iij pin s 

All iUtfiiint'- ‘•III lit li lilt A I r /i \'ml 

McCREATH TAYLOR & CO., LTD. 

30 JAMAICA STREET GLASGOW 


W-OjifirKi Sa^/ / 
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CONCRETE PUMP 



Guaranteed, 

Efficient, 
Economical 
No Breakdowns 


Quality of Pumpec 
Concrete proved b) 
actual tests to b< 
vastly superior tc 
that of ordinary 
concrete. 


A series of informative and interesting Bulletins 
(Nos. 104 to 110 dealing with The Pumpcret 
Concrete Pump) is available and will be sent 
on application to :— 



24 Grosvenor Gardens, LONDON, S.W.1. Telephone: Sloane 7234. 
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CROWN 

Stands for Supreme Quality 

For 80 years Rugby Portland Cement has 
had the reputation of being of the very finest 
quality; far and away superior to Standard 
specification requirements. That is why 
we chose the word ‘'Crown ” as our trade 
mark. It stands for Crowning achievement, 
ror urpnt work, we have “Crowncrete” 
Kapid Hardening Cement, 

Immediate delivery of these brands, also of 
Kaye s Portland Cement and “ OKayecrete ” 
(rapid hardening) by our own fleet of 
lorries from all depots. 



THE RUGBY PORTLAND CEMENT CO., LTD., 

Head Office; RUGBY. 


Works: I NEW BILTON. RUGBY. 



T«l«phone rugby 2» (3 !,„*,) 


Teletnms "Cement, RUGBY 
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Reinforced 
Concrete 
CRANE TRACK 

460 Yards Long 
Maximum Lift 

170 T ONS 

Constructed by us for 

Imperial Chemical 
Industries, Limited, 
Billingham - on -Tees. 

BRIMS 

& co« i.Tn 

PANOON BUILDINGS 
NEWCASTLE-ON-TYNE 


UNCONDITIONAL 



WATERPROOFING 

as at the Croydon Control Tower at 
London Air Port—with 

Sika Compounds solves every 
waterproofing problem m 
Permanent Building material 
and IS GUARANTEED 
We are at all times prc' 
pared to arrange for one 
of our Engineers to call 
on interested clients 
and give advice 
Consult the 
Concessionaires * 

SIKA-FRANCOIS Ltd 

3* Victoria St, Waatmlnttor, S.W.I 
•Phona Victoria 9836 

’Grama Victoria 9836 London —_-_ ^ . _ . . 

Brifhton, Cardiff, Doncaster Dublin Newcastlo-on-Tirne & Gtaaiow 

W. il. HARRIES Lid., WslilRfienBMg„ TbatlrMA M»m|imI 

(Concesalonairos for Lancashire, Cheshire and North Wales) 



(for the British Isles 
with the exertion o 
Lancashire, Chcahin 
and North Wales) 
Branchea at BIrmlnsham, Bristol 












FIXING THE 
STONE FACING to 
CONCRETE FORTHE 
NEW STATIONERY 
STORE AT 
Paddington Station 



Over 20 miles of 

DOVETAIL 

ANCHOR SLOTS 

have been used on the following contracts: 

Ventilation Buildings for Mersey Tunnel; 

New County Offices at Chichester ; 

Blackburn Philanthropic Assurance Co. ; 

New Administration Offices for de 
Haviland Aircraft Co. ; Faraday House 
International Telephone Exchange. 

“DOVETAIL" 

SLCT AND ANCUCCS 

The safest and most practical and economical method of 
anchoring masonry and brick facings to concrete structures. 

Please apply for samples and New Leaflet, D.2. 

ABBEY BUILDING SUPPLIES CO. 

(ERNEST J. T. ROE, Proprietor) 


47 VICTORIA STREET 


WESTMINSTER. S.W.I. 
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What is your protection 
for newly-laid concrete 
against rain, winti & frost? 

If ct IS the intention of the Contractor conscientiously to look after newly- 
laid concrete during the winter months—and we know it is—then you have 
in " SISALKRAFT ’ a material that fits right into the picture 

Nothing could be simpler than to unroll SISALKRAFT over your work 
and re-roll it for use elsewhere Think of the labour saved Obtainable in 
7 ft widths if desired, the cost is 5d per yard super used only once, or 1d 
per yard super if used five times, and so on 

In recommending " SISALKRAFT ' for Frost Protection we rely on the results 
of exhaustive tests carried out by an eminent firm of reinforced concrete 
engineers Particulars of these tests will be gladly sent to you on 'equest 

May we remind you that it is better to have a few rolls of ' SISALKRAFT ” 
on hand before i» freezes ' 

tSoh Splhini If/i nil for Fni/lunI an f Halts 


J. H. SANKEY & SON. LT“ 


(Canning Town), Est. 1857 


7/8 NORFOLK STREET, STRAND, W.C.2 



Ini 












CONCRETE 

AMO 

CONOTllCTO^L O^CINEERINC^ 



Remember this during 1935 


ESTIMATING 
SHUTTERING COSTS 

MADE EASY 



The difficult problem of accurately estimating your 
shuttering costs to ensure the highest efficiency at 
the lowest possible cost can be made easy for you 
by sending particulars of your contract to the 
Blaw-Knox Organisation Without any obliga¬ 
tion whatsoever full details and costs of using 
‘ BLAWFORMS ” for the work will be sent you 
by return certain 


Thert^ no i^liuttojrin^ 
|ii*oliloiii that onniiot bo 
NolvofI bv Bi.AWF4lllM2^ 

BLAWFORMS enable greater speed of erecting and stripping by unskilled 
labour, thereby lowei mg labour costs, and speeding up construction 
BLAWFORMS give smoother concrete suifaces, which eliminate the need 
for surface lubbing and finishing 

BLAWFORMS cannot warp, shrink, crack, or wear out in use 
BLAWFORMS are supplied ready for fixing and therefore do not need the 
preliminary work required with wood forms 

BLAWFORMS can be supplied for flat or curved surfaces, and stocks of all 
sizes and shapes are always available for immediate despatch for any type 
of contract, from simple light wall panels to steel travelling forms for heavy 
wall construction 

BlaAW-KNOX LIMITED 

uitphont Hoiborn 9991 5 New Oxford House, Hart Street, Holborn, W.C.1. 
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EDITORIAL NOTES. 

The London County Council Regulations. 

SOMF CO^C^SSIONS CRANJH) DIKING 19M 

TJi M\(i tli< jjist \{ ttinloi((.(l toiKitlt timiuci'' in tlu J ondoii iiia lii\c 
wdionud I nunilni ol impoitint ( oik tssioiis In Hu I ondon ( oiini\ 

( oiiiKil wliuli cinhli dcstjL,n(is to t iki id\ ml of tlu ini[uo\ c nu nt^ in tlu 

<juilit\ ol l’)il!ind (innnt tlu liilki kno\\l*<Li ol nutliuK oi m kiiiK 
stitiif^lli coruKti ind tlu imii utuiiti (stuiiition ol tlu lo ids Miptinnposid 
on stnutims of \ nvin., Upts \ltlioi Ii it lu'^ not \ct bun lound p()".ibl( to 
iisuc new H ^Illations toi umfoKid ( oiu u t( t'u ( oiiiu il s povst i s of vv ii\ i r ( in 
bt txi.Hi'^fd to i\oid tlu stnn^int 1 ((pnu nu nts o| tlu <\istni^ ink', ind plu*. 
rtinfoKtd (OiuuU (ksi.,n ind < oii'^ti lu tion in I ondon on i bisis niou 111 iilv 
111 icioid with tint ( \istni ' uilMcli (ni it Ikitiin I lu \\n\(is wliuh liivt 
btin f^iantid ii t icj) tow nds inoii siKiitdu nd tluiiJoK iiioii iionoiniral 
(ksif’n inn Im 1 lu i il idoption tliioii^^hout (ni it Ikil nn is onl\ i inittii 
ol tnni 

I wo nnjioil int t u toi s m tlu di si^n ol in < c ononiu il li iiiu w ot k to ^njijioi t 
i cjuiii lo ui lu the I 011( CL ( stun ition ot llu sn|>tinnpos( d lo id ind tlu main 
UnaiKi ot the w^eikht ot the stiiicluu 01 the di ul loid i( tlu lowist po>,sil>k 
1p\ el Insotar is tlu fount i is c oiu crntil it is < k iil\ ni tlu juihlu mtiiist th.it 
Lht cstiinitt should oil on the suit ot siUt\ hut it tlu s niu iniu tlu ownii 
of the strut tiiio must not bt pinilisid b\ biiiu, lompilkn to use m iinnti issaiiR 
high quiutitx ot building miteiial to t in\ tlu lo id In the pist lu i\\ i \poii 
diture has oiten botn ri(|uncd to nil 11 llu n gni ition^ of juiblu uilhoiitics Eor 
mstanct thi Boaui ol hide ruk spuilMii^, i lioii/oiit il wind [iitssiiu ol 5(1 lb 
pci squall fofit on lailwu^ budges which w is idcqitetl iltci the 1 i\ Budge 
disaster in ihyq \eas uiuloublidly \ny sieeie 111 ill but tlu most c \posed sitiia 
tioiis and its adoption has .,reatlv incieaseel the cost ol nianv woiks Vt a later 
date it was found that the lelatioti between the mIoiiIus of the wind uul the 
anemomedcr cups had been oveiestinuted but the wasteful efteet of tlu lule 
continued In building construetion also the tendeiiiy in the past was to spocily 
heavy loadings and it was not until the adoption of the C oelo of Piactue for the 
use ot structuial steel that this handieap in design was removed by the I ondon 
County ( ouncil Eor leintorceel concrete eonstiurtion new ii'gulations have not 
yet been issued by' this body, but it is now possible to obtain consid(*rablc ecm 
cessions by waiver In this way the floor loads contained in the Code of Piac- 
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tice for struc'tiiral stool may l)o poimiltocl in rc'inforcod conrrete work. More¬ 
over. in rooms to be used lor domestic purjioses, a loading of 40 lb. per sqnai'o 
foot (e.sclusive of any allowance for partitions) is permitted instead of the 70 lb. 
requin'd by the existing regulations. All floors must be capable of carrying in 
any po.sition on an otherwise unloaded floor a concentrated load, in the case of 
floors of rooms used for domestic jiuiposes, of i ton. This alternativj? concen¬ 
trated load is to be considered in each case as equally distributed over a floor 
area ol 2 leet (i inches scpiare. 'Phe n-actions du(' to these alternative concen¬ 
trated loads need not be alloweil ior in calculating the loads on pillars and founda¬ 
tions. 

Instead ol the ti2 lb. per scpiare foot .specilied m the iQoq Act a super¬ 
imposed load of So lb. per scpiare foot is permitted on floors used wholly f»r prin- 
cipallv for the purpose of a retail sho]), ^irovided that all floor beams are capable 
of carrying 111 any position on an othervthse unloaded floor a concentrated load 
ol 2 tons. Office-floor loails are also reducf'd by waiver from 100 lb. per stpiare 
foot to 30 11). ])ei squaie foot plus 20 lb. pei square fool for partitions, subjint 
to (1) .ill (looi const 1 uction> between the su])[)oitmg beams ol the skeleton frame- 
woik being calculated to support a superimposed load of too tb. per sipiare foot, 
and (2) the additional allowance of 20 lb. pet sipiare foot for partitions being 
mcie.ised it necessary. 

In calculating the total loatls to be carried on foundations, pillais, and w;dls. 
the reductions in the superimposed loads (other than those on the roof and top 
floor) ha\e been doubled. This increased allowance is to .some extent counter¬ 
balanced by the reductions made in the floor loads. 

Referem e has ahi'ad}' been made to the iinjioitance ol a small dead load 
in economical construction. In large structures the stiessi's clue to de.ad load 
geneially be.ir a high projioition to the total stresses on account of the great 
weight of the membeis. Incieased working stresses ate helplul in reducing dead 
weight and when combined with ;i suitable design have an important effect on 
the total cost of a structure. Their relative importance, however, depends to 
some degree on the cost of m.alerials and foimw'ork. Waivers have been granted 
by which a maximum compiessive stress of 730 lb. per scpiare inch is permitted 
in 1:2.4 concrete, subject to an ultimate compressive resistance of 3,000 lb. 
at four months, and maximum stresses of 1,000 lb. and q30 lb. in r : i : 2 con¬ 
crete, subject to an ultimate .strength of 4,000 lb. at four months. 

Under the existing regulations no provi.sion is made for flat-slab or mush¬ 
room floor construction, a tyiie of structure w'hich has been very widely adopted 
outside (ireat Britain for offices and warehouses. Owing partly to the lack of 
official recognition flat-sl,ab construction in this country has been almost entirely 
confined to reservmir roofs and a certain class of piled foundation, but the grant 
of waivers by the London County ('ouncil for structures of this type will prob¬ 
ably give ri.se to its more frequent ii.se. In the November issue of Concrete 
AND CoNSTKCcTiONAi, ENGINEERING a flat-slab Warehouse was desc'ribed, which 
is believed to be the first of its kind erected in London. We understand that 
a waiver has been granted for a building with flat-slab floors and roof in which 
a I : concrete with a compressive strength of 5,800 lb. per square inch 

will be used under maximum compressive flexural stresses of 1,450 lb. per .square 
inch and the tensile stress in the steel will be 18,000 lb. per square inch. 
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CHhMKAL CO^SOLlDATIO^ 07 FOUNDAl fONS 


Ground-water Lowering and Chemical Con¬ 
solidation of Foundations. 

By H. J B. HARDINC;, B.Sc , A.M Inst.C E 

\ LAR(A rebuilding scheme is m piogiess foi Messis lientails .it Kingston 
wtiK h will provide a steel frame Innldmg faced with buck and stone extending 
foi 626 ft along Wood Street and 2^0 tt faiing tlaience SlK'et Su Aston 
Webb <lv. Son aie the aichitecls lor the whole se lieme ot lecoiistiiiction Fho 
hist two portions in Wood Stiecl were (ompkted by Messis John Mowlcm cV 
(o ltd in 1031 J-od rQ32 Ihc building is foundi'd on witeilogged ballast 
and a concrete raft tanked with asphalt m which the new st iiu hion grillages 
ut bedded carries the building (onsidiiable diihculty was cncoiinteii'd 111 
building thf first two sc^ctioiis owing to the cjiiaiititv of watci in the fine sandv 
ballast as the ii\ti llnmcs is only 100 \d to the west of the site 

Ihc extension clesciibcel m this uticle is on in import uit corner site at 
\\ ood Stiec t and ( larcnee Street at picsent ex e ujiie d by Me*ssis Be ritalls original 
incmises {T^i^ 2 ) built m tbe List ecntiir\ consisting ol tliie'c* buildings ot poor 
<]ii lilts biiekwoik slicngthcncd m parts with steel beams and with i numbei 
of steel and cast non columns 

Ihe scheme uloptecl toi the leeoiistiuclioM of this portion was dielatcel by 
economic coiisideiatioiis ihe picmises weic .11 tail occupation ind it was 
nccessiiy loi the shopping floois to be undisliiibid cluiing the he xv y \ulumn 
iiid ( liristmas iiadc and foi icbuilding to be callied out chirmg the cpnetci 
'spnng season to be 111 ic.idmc ss )oi the Siimmci ti iclc 

Mi H I Hurst M first t 1 the consiilling cngmeei foi the rebuilding 
dcMsecl a iiiclhod e)l rompletiiig the stanchion toundations and bisemcnt retain 
iiig wall toi the new building without distnibing the foundations ot the existing 
stnie ture I his s\as made [lossiblc by working m the cellars of the existing 
premises Ihe foundations of these had been oiigirnlly built .it about f 160 
0 D which was the watei level in the ballast In some eases the heMelrooin 
W.IS as little as 7 ft , the cell.irs being used only lor stoiage juirposes In the 
new design the e onciete raft is founded .it 1 1075 OB with basememt floor 
level ol 1- 14 75 O D , which proyiele’s a eommodioiis lowet giouiul floor space 
ot considerable trade value 

It was found that if the ict.iiiimg wall ancl foundations could be constiucted 
111 the cellars before demolition, four months would be saved in the tunc between 
demolition and rebuilding For a lapidly-growing store this lepiesents a saving 
of many thousands ol pounds in trade, and prevents less obvious losses due to 
lack of service and disoi gam/at ion Ihe programme allows for two or three 
floors to be returned to use within eleven weeks of closing 

Design of Foundations. 

* 

A foundation raft of concrete is being laid all over the site at + 10 75 O D , 
and the raft is tanked with three coats of asphalt laid on tlie bottom 0 in of 
concrete The basement floor level is f 1475 OD and m order to gain an 
obstructed space the bottom grillage joists are embedded in the bottom of the 
raft and chases left in the concrete to take the top tier of gnllages The retain- 
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SURFAVE TREATMENT OF CONCRETE. 


Scrubbed Surfaces. 

'Ihe simplest and cheapest method oi 
exposing the aggregate is to wash off the 
cement with a stiff hbre brush and plenty 
of water as soon as the concrete is hard 
enough to permit this being done without 
loosening or picking out pieces of aggre¬ 
gate or pockets of sand For blushing 
hardened concrete wire brushes with flat 
bristles, such as are used by hiit< ht rs for 
scouring blocks, may bi t rnployed 
These have the aavantag> that the 
bristles pass through holes iii a movable 
plate and may be adjusted to give greater 
or less stiffness, as required according 
to the hardness of the comreti, by 
shortening or increasing the cfftctivt 
lengths of the bustles 

On the new' Twickenham Bridge over 
the river lhames the bush hammered 
suifaces of the arches have a coaise 
texture, and reveal the pit ballast of 
which the couciete was made The 
copipg, the walls of the appioaches, and 
the terninials to these walls and other 
details were pre-cast VV hile it was 
desired that the pre cast units should be 
geneially similar to the bush hammered 
work the opportunity was taken of using 
a different texturr* so that the pre cast 
work would give niuf to the budge 
proper The aggregates in the pre cast 
work consist of pit shingle and sand of 
the samt general colour as the aggre 
gates used for the bridge but a diffeieiit 
texture has been obtained by the use of 
|-in shingk to contrast with the | in 
ballast used for the biidgt A fuither 
difference has been obtained by scrub¬ 
bing the facts of the pre-cast units, as 
this process results in a smoother texture 
than the bush-hammered bridge ekwa- 
tions Ihe slabs were scrubbed with a 
wire brush within 12 hours of casting the 
stone 

The cost of exposing the aggregate by 
brushing with water depends upon the 
hardness of the face when the work is 
undertaken and whether plane suifaces 
or work such as bridge balustrades is to 
be treated From 2S to 5s per square 
yard may be taken as outside laboui 
costs for this class of work 

If when the forms are stripped the face 
of the concrete is tex) hard to permit 
exposure of the aggregate by scrubbing 
with water, the cement may be remoyed 
with a solution of hydrochloric acid A 


solution of one part hydiochloric acid 
to SIX parts water should first be tried, 
and if this is ineffective the solution 
should be strengthened until copious 
applications of the solution and brushing 
with a stiff brush remoye the cement 
with reasonably vigorous brushing As 
the hardness of the cement depends upon 
the age of the concrete, the conditions 
under which it has been cun d, and other 
factors, no definite proportions of acid 
and water can be laid down as being 
effective iii all casts , it is best first to 
try a small patch with a weak solution 
and strengthen it as nectssaiy Ihe 
t fleet obtained by the use of <acid solution 
is similar to that obtained by scnibbing 
with wattr only The solution disinte- 
giatts the cement so that it can be 
brushed off, and if a uniform surf me is 
desired care must be take n to remove the 
u meiit to the same depth over the whole 
of the area being treated 

It IS lie cess iry thorouglily to wash ftom 
the concrete all tiacis of the solution 
after it has sirveil its purpose or it will 
(ontmuc to act on the cement and to 
disintegrate the face of the concrete, 
lesulting m pieces of aggiegaft becoming 
loose and falling away \n alkaline 
solution I5 sometimes briisheit over the 
acid tre'ated surface m onler to neutralise 
any free acid remaining on the eoiunte 
and prevent iurthei ehemieal action 
Aciil treatment is undesirable on n m 
lorced work with small covci ot low 
weught concrete, and acid must not be 
used il the aggregates arc limestone 
('aie must be taken to prevent the hands 
cemiiug m contact with the solution anel 
it is advisable to w<mi rubbei gleivcs when 
using it 

Acid tre atnie iit of roiuretcs of different 
ages will result in different degrees of 
finish generally it is impossible to follow 
up the' loim stiipping by acid tre'atment 
and the latter has to be cxce utccl at one 
time with consequent variations in the 
results unless the workmen scrub the 
older concrete more than the new with a 
view to obtaining uniform results The 
only additional cost of the acid treat 
ment conipaied with scrubbing with water 
is the cost of the acid 

Cement Retarders. 

Retarders, which are in the form of 
liquid or jelly, are brushed over the 
forms before the concrete is placed and 



SURFACE 1 REATMEyr OF CONCRETl 
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retard the sitting ot the suitaie cement 
so that it niav be (Msily brushed off ]f 
the loriiis ate letnovtd within a veek oi 
so it IS lound that the siirlace cement 
IS po\vdtr\ and can be removed di\ 
witli a blush f?etardi rs are availabk 
of varving stnngths \\ hich pt nett ate the 
face ol tht loncritc to different dtptlis 
so that ])rc ditirinined textures can be 
obtaini <1 

Special Faces applied with Sliding 
Shutters. 

loocerconu tJu dithcultv ol undeimg 
concicti uotiv satislactmily a sliding 
plate, fitted with angle iron strips iivcteil 
to one suit to gi\e the iccjuired thickness 
to the nioit.ir surtacing lavet has bicn 
(hvcloped this enables a good bond to 
be obtamed between a surfacing ol wliite 
or eolouied conciete and a gn v eoiicnti 
backing \n exampli (j1 thi apf^lica 
tion ol this method in cnginceiing 
work occurud in tlic eoiistruction of the 
stcpjH d elownstream lace ol the Kybuin 
D.im In this ease a steel plate shiitti i 
2 It b in deep piovideel witlt lifting 
hooks was nseil to sep,irate the facing 
coiKiete liom the b.ii king Wooekn 
sjiaciis notehed to ht o\er the top edge 
of the steel plate wfie use el to it'tain 
the plates at the coinet elistince fioni 
the timber panel foinis 

When a tinisli eil fine cenicrete is to he 
applu el integrallj. with a baeking of 
coaisci gte'y Porti.imi ecineut temcicti' 
m reinforeeel woik, it is important to 
make the thickness ol the* foinie r snflieie n( 
to gi\e- ainjile loemi feii the shiittei to 
sliele without fouling the leinloieing bars 
A layer less than i in thick is dillicult 
to place in this maniiei anel calls lor 
sjx'e lal cate anil supervision Wlicie 
sinalli i thicknesse-. have been trieel the 
ultimate eost elue* to mci eased labour 
chaiges has olten e \tecdtd the adelitioiial 
charge which would have aiisen b\ using 
a tliickei coating of the more expensive 
concrete Foi work which is to be lightlv 
tooled a thickness ol r m is satisfactory 
if the surlaci* concrete is caielully placed 

In using the sliding shutter the level 
of the fine facing concrete should be kept 
at least 2 in or 3 in above that of the 
backing so .ns to prevent the latter 
jienetrating to the lace At the ends of 
the shutter the facing concrete should be 
lilled into the loimwoik, extending around 
the ends of the steel plate into the grey 


concrete behind This is the only satis¬ 
factory method of kce'pmg the two 
separated on the surface It lequires 
more fine concicte than the net quantities 
taken oft the diawmgs show, and an 
ample allowance for this vv.iste ’’ must 
be made when tindeiing 

l-xpciience has shown that'suitarmg 
can be deposited in 12-in depths before 
lifting the steel separating shutter Ihe 
pl.itcs must be c iietully washed and 
scrape el alter use to ensure a gooel linish 

The eemsistency to which the white 
lacing coiurete^ is to be niixc'i] is best 
determined by trial Tht constde i.itiotis 
geiveimng the cousisteiicv arc piactical 
rathe 1 than thceuetical , d the mix is 
veij wet its e.ipacitv for preventing 
pemtiatiori of the guv cone rite backing 
IS rcdiice-d and patches ot chirk concrete 
may lie loinied on the tmishcel surface 
On the other hand the use ol an exces 
slv<l^ drv' mix is almost bemnei to be 
<ie tom])amtil bv fr.u tines in the surface 
lav I when the shutte i is bite el riiese- 
alsei c.uise peneli.itioii by the giev ceni- 
ciete, ami iie'ccssit.itc ultimate cutting 
out anel pate hmg ot the surface 1 he* 
lattei must be avoideel at all 1 osts il the* 
final appiMianci ol the surlaec is not to 
be maiieel, since it is almeist impossible 
to make' an invisible p.itch em concrete 
w (n k 

1 loin the* Uieoutical jieniil oj view 
there woulel <ipj)i .11 to be a clisaelvant tgc 
in making the facing anel linking con¬ 
cretes eil eliffe u'lit consistencies, as this 
would result in nnoepial shrinkage eil the 
twei lave rs duimg tJic jieneiel ot haielening 
Ibis hciwe‘vn‘1, is not a very important 
point, and piactical e xpe'iu nee lias proved 
th.xt satistaetoiy lesults can be obtameel 
with difkient consistencies m the two 
layeis 

I Ol this das-) of work provision must 
be made m the ek'sigu tei facilitate placing 
the two layeis eif e emcrete It is, foi 
c xample, tx'ttei tei place the horizontal 
bars in the wall behind lathei than m 
front eit the vertical remlorccment sei as 
te) picvemt them feiuhng the steel plates 
whe n these are being lilted Ihe vertical 
bars also act better as a guide to keep 
the thickness ol the lacing conciete 
umlorni 

Some methods ot detailing and fixing 
the vertical reinforcement obstruct the 
travelling plate and shauld be avoided 
For example, a structure which comprises 
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ItmiKTed I'TetdiKmd forms iiroiidcd the hrauhfiil finish to 
tins conirrle |•ulp|l with Lidern to correipond at Hishop 
indrrurs (hurih S/ Hrliir Surreit 
Iriliilett (Hildrs Ihislup I si/ I It 1 H I 
< ordrnitors // M \ourll ltd 


To be continued 


The sueecss of Tempered I’resdwood as a form 
lining IS no teinporar> achievement, neithei is it 
limited to any [lartieular type of conerete con¬ 
struction 

It IS in continual demand by eontractors avIio 
have proved its elficiency, and it is as suitable 
for fine architectural work as for extensive surfaces 
of Retaining Walls, Swimming Pools, Seaside 
Promenades, etc. 

Tempered Piesdwood imparts to poured coiicreti 
a surface free from board marks and other irregu¬ 
larities. It provides the requisite smooth finish 
direct from the shuttering without the aid of 
rendering or other surface treatment. 



MASONITE 


Masonite Ltd., Bevis Marks, London, E.C.3. 
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FOR A SMOOTH FINISH, WITHOUT RENDERING 























TEMPORARY WOOD SHUTTEmRa 


This IS the FIRST of a series to be issued 
showing methods of applying TenTesT to 
various Types of Floors, Walls and Roofs. 
Descriptive Data Sheets for any particular con¬ 
struction may be obtained on application, also 
sectional photographs of any well-known type. 

COEFFICIENTS OF CONDUCTIVITY. 


Type 

Shown 

Construe* 
tion as 
shown 

Without 

TT 

Ceilinc 

Without 

TenTesT 

No 2. 

0300 

1' thick TenTesT 

0 560 


0 270 

r .. 

f 1 


0 240 

r M 

It 

No. 3. 

0-266 


0 426 


No pattarn ataining on callings whara TenTasT is usad. 

THE TENTEST FIBRE BOARD Co. Ltd. 

ASTOR HOUSE, ALDWYCH, LONDON, W.C.2. 

Holborn flboMrd, Estrand, London. 


Our experience in the 
insulation of floors, walls 
and roofs, also in dealing 
with acoustical problems. 
Is placed at the disposal 
of Architects & Builders, 
whom we invite to ask 
for further information 
and literature. 


TenTesT 


An^Emptre Product. 















SURFACE TREATMENT OF CONCRETE. 



a vertical -wall and a sloping slab loot 
should not have the continuity bars lient 
over beiore the sliding shutter readies 
the top ot the vertical wall If this is 
done these bars prevent the shutter bi mg 
raised to hnish the vertical surface The 
bars ma> be bent when the latter is 
completed and tht concietc has hardcnid 
this being a case when the standaid 
practice by which bars an not bint in 
position ina\ be abandoned 

Experience shows that siuccss in 
obtaining a good 1 u e depi nds on the 
accurate giading and e\tn mixing of th< 
lacing concrete , on jilacing the conente 
in a fairly dry state so that tht larger 
stones do not tend to sink to the bottom 
on even tamping m small lifts and on 
removing anv scum which niav rise to 
the ttip at the cornpUtion ot each litl 
oi particularly at the end of cadi d ly s 
work The hrst layci alter a stop should 
be placed slightly wetter ind very 
thoronglil} tangled 

1 he face centciing should be ictnovtd 
as c arly as possible and the conci t tc 
^treated v\ith a wire brush to give the 


desired texture It any blemishes occur 
they should be filled, immediately after 
the concrete is brushed, with the screen¬ 
ings from the dry concrete according to 
the gauge ie<iuired 

This method was used at \tcham 
Bridge built over the iiver Severn for 
the Shropshire County f ouncil, the whole 
ot the clev.itions being hnished to lesemble 
the local (Trmshill stone The special 
face ol a depth of 2 in , is composed of 
^ paits J in to t in Pontesbury c^uart/- 
itc 1 J parts Criggion stone m to dust 
end 1 eighton Buzzard sand in equal pro- 
poitions and 1 jiiit coloured Portland 
(cment J he surfac c was bush ham 
mcicd with pneumatic hammers at 
periods varying flora one month to six 
months after the ronciete was placed 
IJie cost eif lilioiii was i": id an hour, 
and the (ontiae t price lor bush hammering 
was pel square yard for all surfaces 
Since that date the contract price foi 
bush hammering on a smaller bridge in 
the same* county was 2s i square 

vaid toi flat surfaces and a sepiart 

yard tor mouldings and copings 


Only those 

who know the possibilities of the Cementene range 
can know the full artistic possibilities of cement and 
concret||^ 

That IS a sweeping statement it is justified, we 
think, not only by our fifty years' specialisation on this 
subject, but also by such recent examples of “Cemen* 
toned" work as Holborn Underground Station, the 
Empire Swimming Pool at Wembley, and the Standard 
Telephone Works at New Southgate 

Engineers interested in artistic concrete finishes are 
invited to write to our Service Department, giving details 
of the work under consideration 

JOSEPH FREEMAN, SONS & CO. LTD. 

CEMENTONE WORKS SERVICE DEPT:— 

WANDSWORTH. LONDON, S.W.18 28 VICTORIA ST., LONDON. S.W.1 

Battersea 0877 (4 lines) Esttblisbed In the Reign of King George III Victoria 1481 
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XURFACh 'IRKAI'MENJ OF LONCRE'Ih. 


ICTN ngETE 


In a recent case c\hei( a steel shutter 
was used on balcony walls to sepiai.ite a 
white Portland ceini'nt (oncrcte lacing 
Iroin a grey concutc' b-icking, the tiont 
and b.ick lorms toi the wall consisted 
of waterpioot plywoo<l panels g in thick 
with stidened edges some ot which were 
used as in.iny as liltj times before being 
srrapjK'd 

Pre-Cast Facing Slabs. 

11 precast concrete si lbs an used to 
tacc a remlorcc*d concrete stiiicturc 
ecoiiom\ can often be eflccted by using 
the slabs as shuttering An outstanding 
example ot tins method of construction 
IS the Dorchcstei Hotel, London, where 
cream colouied slabs wvre used The 
e\t« rnal walls are n in thick overall, 
comprising a i in facing slab, 7 in ot 
reinforced conen'te, and a 2 in lining 
ot cork insulation The sl.ibs and cork 
lining were used as external .ind internal 
shuttering respectively The slabs are 
2 in thick, comprising an outei face 
J in thick of a mixture ol crushed cream- 
coloured marble and cream coloured 


Poitland cement mixed in the propoi- 
tions ot I part cement to 2J parts aggie- 
gate and il in oi concrete made with 
oidinary Portland cement and shingle 
Reinlon mg wires projecting Irom the 
backs ot the slabs hold the slabs linnly 
to the poured concrete wall The slabs 
wcie made lace down 111 stefl moulds 
and alteiwards polished with caibor- 
iindum disks \tter three yeais ot ex¬ 
posure to the r ondon atmosphere the 
mortal joints between the slabs showed 
signs of discoloiation and some of the 
slabs had lost a little ol then oiigmal 
brightness It was thereloie ilecided to 
clean the whole ot the elevations oi the 
building with electrically-operated polish¬ 
ing machines with fine giade disks, similar 
to those used fot cleaning dow n the slabs 
before the hoti'l was opened With a 
view to preventing future discoloi ation, 
after the walls were cleaned clowm they 
were coated wnth cellulose 

In constructing the side walls of the 
op< n air swimming pool at Kpsom loi 
the Royal Automobile ( lub, pie cast 
comrete slabs weie used as shuttering 


CARDWELL’S 

C€L€UC eUlDC 
for matching concrete 
with natural stone 



Whatever your colouring • 

problems they can be solved 
economically and efficiently if 
you take advantage of our un- ^ 

equalled experience in cater¬ 
ing for colouring materials ^ 

for the concrete industry. A 
complete list of our colours, 
samples, and prices will be • 

sent by return on application 
to 


DOULTING STONE 

3 parts crushed Doulcing stone J in down I part of 
the followinc mixture 80 'i white Portland cement, 
20 grey Portland cement. I 'o CARDWELL’S YELLOW 
OCHRE 

HAM HILL STONE 

3 parts Ham Hill stone 1 In to dust, I part Portland 
cement, 8 , CAROWELL^S MARIGOLD PIGMENT 

RUNCORN STONE 

3 paru Runcorn stone i in down, I part white Portland 
cement, 2'„ CARDVVELL’S YELLOW OCHRE, I o 
CARDWELL’S RED OXIDE OF IRON 

CROWBOROUGH STONE 

3 parts crushed Crowborough stone through a 20 x 20 
sieve, I part of the following mixture dO^o white 
Portland cement, d0‘ „ grey Portland cement, o CARD¬ 
WELL’S YELLOW OCHRE 


J. L. CAI2DWELL & C€.. LTD. 

11 BLACKFRIARS STREET, MANCHESTER 
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ArchUtii^ 

Mesir^ Hrnry 7 inner Tl "RIBA 


( oniraclors 

Me^srit J rollopc i»* Col \ I Id 


THE 1934 EXTENSION 

to the Berger Headquarters —giving 50,000 square 
fret additional flooi space—is of leinforced concrete 
painted a pleasing shade of Buft with MATKOIL 

For outdooi woik Matroil is made in a special 
weatherproof quality which stands utmost 
exposure without losing coloui or freshness 

MATROIL 

OIL-BOUND WASHABLE WATER-PAINT 

WEATHER-PROOF QUALITY FOR EXTERIORS 



Colour pattern* on request. 

LEWIS BERGER & SONS, LTD., LONDON, E.9. PARIS, DURBAN, SYDNEY, WELLINGTON. 















BAR BENDING MACHINES 

The ” Futura ” machines have a larger output than any other 
machine marketed. Machines of all sizes and prices. Send to the 
address below for full particulars and let us help you on your bar¬ 
bending and cutting problems Many repeat orders have been 
received for these machines One London firm has no fewer than 
ten power machines in use 


SLIDING SHUTTERING 


Our System of Sliding Shuttering was 
used in the construction of the Empire 
Flour Mill, on which 32 reinforced Concrete 
Bins, 88 ft. high with an internal diameter of 16 ft., 
were erected in 6^ days. 

Also in the construction of Silos for Messrs. R. 

Silcock & Sons, Ltd., of Avonmouth, on which 
15 square Reinforced Concrete Bins, 60 ft. 
high by 13ft. 6 In. by 15 ft. internally, 
were erected in 6^ days. 

CEMENT & STEEL. LTD. 


8c Biakeney Road, 
Beckenham, Kent. 


Telephone t 
Addlscombe 4112. 


lui 















SURFACE TREAIMENT OF CONCRETE. 



for the 111 net face of thi rtinforced con 
Crete wall and were supported by a light 
timber iramework with raking bracing 
In this wa^ the cost of sheeting for these 
forms was saved On the outer side ol 
the wall the shuttering consisted of timber 
panels strutted off the side of the (Vc.! 
vation When hxed in position the 
slabs were polished by electrically diiven 
machines The slabs were manufex tured 
on the site and are z m thu k .ind com 
prise ij in ol ordinary concictf backing 
with a J 111 lacing ol a spcci 1 mixtuic 
ol calcined flint aggregate anrl colouud 
I’ortland cement supplied n ailv mixid 
by the cement m.inufactuicrs In order 
to reduce the amount of labour reejuned 
in polishing, the slabs “wtre lubbcd down 
with newspaper licfoit the concrete 
hardened apprec lahlv it w is toiind th it 
this VC as superior to the ordin.uy practice 
of rubbing down with siekmg 

This type of jmc nst si ib is bein^ 
increasingly used foi lining swimming 
baths due to its ceonoin\ compared with 
other materials A leccnt estimate lor 
an open air bath roo It long by 30 It 


wide included for terraz/o, ^1,852 

tor white glazed tiles and £z,T^b lor 
white glazecl bricks 

Applied Colours. 

Propiietary mateiials are now available 
m many shades which may be brushed 
on to concietc surfaces, and which have 
proved constant after many gears’ ex- 
jKisurc these eolouis aie supplied in 
liquid foim ready for use, and are apphed 
with a brush Plain stippled and other 
linishes are available A notable example 
ol this tre atment is the* chimneys of the 
new fUttersci Power Station which are 
(inishcd in 111 attractive shade of buff 
It IS noccssarv thoroughly to clean the 
concrete suifaces before the colour is 
ipphed steam ]cts sometimes being used 
for this purpose On tlic chimneys re¬ 
ferred to a priming coat ind two finish¬ 
ing c oats were applied 

On the bridges lecently completed at 
Pc tc I borough the surfaces were' colour- 
spia\ccl b\ means ol a ccmt'nt gun, 
using a mixture of Ketton Oolites and 
cream coloured cement and a consider- 


COLOURS 


fOR 



CONCRETE 



Red, Black, Brown, 
Ferra Cotta, Tile Redh, 
Rustic Stone, Green, 
Buff, Yellow. 


When a concrete 
structure has been 

designed to harmonise 
with natural surroundings 
always make certain 

you are getting the best colouring 
materials possible and expert advice on 
coloured concrete work by sending your 
inquiries to the 

ACTUAL MAKERS OF PIGMENTS 

LEECH, NEAL 
& CC. LTD. 

SPONDON, DERBY. Telephone ■ 301. 

London Office: 

110 CANNON STREET. E.C.4. 

Telephone) Mention Houie 9103. 




S URb A CE I RL A 1 Mb A’ /’ Of ( OXCRE Th fC ONCRETl 


able amount of e\pe7inuntal nork ha^ 
been umlertaken rettntK on the usi of 
the lemcnt gun for the application of 
tolouied cimentsand mixtures When 
commercial sands and gicy cement aie 
list'd for guinte leiidcnngs on industrial 
stiuc tints a cloutU tir patt hy smface 
often lesults tine either tt) variations in 
the Lfiloui of the sainl, to slight variations 
111 the amount til water nst d m the mix, 
to the sand which rebounds fiom the 
suiface being blown tin to jiarts alieatly 
leinltied, oi to matt lung one tlay’s work 
on to work dtine the previtms dav With 
careful selection of materials and cartful 
woikmanship this defect can lie avoided, 
and, as on the Peterborough bridges 
ctilourcd mortal of a thickness just sufh 
cient to cover the concrete can be apjihetl 
with a iimfoim result On fan si/e con¬ 
tracts the cost of spraying a white oi 
toned lacing by the cement gun shoultl 
not exceed yrf or i\d pei stpiare foot, m 
eluding plant, materials and scaffolding 
up to yo ft or so in height Tht' work 
can be done very ijuickly, and only one 
coat IS necessary 

Coloured Cements. 

The introduction of coloured Poit 
land cements and ready mixed coloured 


cements and aggicgates during tht past 
few years has considerably simplified the 
production of colourt'tl concrete but if 
the colour is to be added by the user 
care must be taken to ensure its eveh 
tlistiibutioii if a patchy icsult is to be 
avoided The cement anti colour must 
be iinxt (1 m the dry state, jirelt lably in 
a ball mill failing tins, the cement and 
colours should be passed through a fine 
sieve until they art* nniformly distributed 
Only the best iiutallii oxides should lx* 
used, and as these have a weakening effect 
on the conciete they should not be used 
m proptntions exceeding 15 pti cent tif 
the tement content a smaller propor¬ 
tion, say, 10 per cent , is desiiable, and 
it will olten be found that a desired 
sh.itlt tan be obtained by tin* use of 
smaller jirojioitions of darker shatits than 
d one shatle only were used thniuglniut 
Wht'ii matching colours it is advisable 
to mix a sm.ill batch, keeping a careful 
ret ord of the quantities til materials and 
ctiloui used, and make a tiial slab so 
that the shade may ho noted after the 
slab has dried out If tins is not the 
exat t shade dcsiicd, the proportion of 
colour should be varied 111 other trial 
slabs until the desirttl shatle is obtained 
after the slabs have drietl out 


THE NEW 1935 EDITION OF 

**THE CONCRETE YEAR BOOK*’ 

Edited by Oscar Faber, O.B.E., D.Sc., M.lnst.C.E., and H. L Childe 

NOW READY 

880 PAGES. 4s, 3d, by post 

Every year “THE CONCRETE YEAR BOOK” goes out of print-so it 
is advisable to make sure of your copy by sending a remittance for 4s. 3d. 
to Concrete Publications Ltd., 20 Dartmouth Street, Westminster, S.W.1. 
This indispensable volume (“The Encyclopaedia of Concrete”) contains 

the only 

HANDBOOK, DIRECTORY AND CATALOGUE OF CONCRETE 
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'STRIBAR' REINFORCEMENT FOR 

FERRO-CONCRETE 

can be supplied direct to the user in bars cut to 
lengths, hooked and bent exactly to the required 
shape, bundled and marked. Upon the quality 
of “Stribar" Reinforcement depends the safety 
and durability of a rapidly increasing number of 
all types of ferro-concrete structures. There is 
Service behind “Stribar”—a service by which you 
can benefit. 

Send for the U.&B.100 booklet,giving your name, 
firm’s name and address, and position in firm. 

UNITED STRIP & BAR MILLS 

Branch of ‘The United Steel Companies Umited 

s the ICKLES, SHEFFIELD 
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RECENT PATENTS RELATING TO CONCRETE 




Recent Patents Relating to Concrete. 


Edge Moulds for Concrete Road 
Construction. 

395 , 442 .—Grant, A , Arnwood, Kings- 
croft Road, Lcathcrhead I cb 20, 1932 

Panel moulds (/> /®), m short lengths, 
are provided with intorhtting hinge por¬ 
tions on their ends through which an 


FIC.L _ 



anchoimg pm {p) passes to position and 
secure the moulds Lhe hinge portions 
are so shaped that a continuous moulding 
surface is prcsentid whiUvti tin angk 
the moulds are disposed it to < ach otlnr 
in forming curved edges 

Floors and Roofs 

398 , 506 .—Rapid ilooi (o ltd 59 
New Oxford Street i ondem (Schlag 
intwcit, h , 7, Kronprmzc nstrasse, lladen 
Baden, Germany) March ii, 1932 

Relates to a floor, roof, or liki con 
struction employing pre cast beams [A) 



placed side by side and consists in making 
provision for the^ negative bending 
moments which occur at supports or 
fixed ends m continuous constructions by 
omitting part or the whole of the upper 
flanges of the beams towards the ends 
of the spans in order to provide spaces 
mto which reverse bending moment rein- 


forcenient (£) is placed and concrete cast 
The beams may be of I section, as shown 
in the figure, with the upper flanges (C) 
omitted on one side of the beam along 
the portions (D) The concrete filling 
extends to the upper surface of the 
beams Stop members (H) to restrict 
th( passage of the concrete may be cast 
integrally with the beams or foimed 
separateIj. of concrete or timber The 
length of each portion (/)) should not be 
less than one sixth of the span One 
flange of each I beam may b( formed as 
a ledge to support the flange of the 
aeljacent beam In the c ise of beams ot 
hollow box section, slots arc formed in 
the top flanges for the insertion of the 
reinforcement ind concifte 

Concrete Mixers. 

400 , 342 .—Pottei, h. , 3, Staple Inn, 
High llolborn London (Cham Belt Co , 
Milwaukee, USA) Jan 22 1932 

Means foi distributing concrete from 
a concrete mixer (12) consists of a 
delivery chute {15) adapted to receive 
concrete from a discharge opening in the 
mixer and arranged so that it is rotatable 
into an inoper itivi jwsitioii wherein it 
lies siibstanti.illy p.u:allcl to the longi¬ 
tudinal axis of the mixer and adjacent 
thereto as shown m dotted lines \n Itq 3 
Iht chute (15) IS mounted at its receiving 
end on a universil pivot (17) on an arm 
(lO) -which IS pivotally connected to the 
frinie so as to have substantially hori¬ 
zontal swinging movcnii nt The free end 
of the chute is suppoitcd by a rod or 
(able (25) connected at its upper end to 
a stiap (27) having a senes of apertures 
for the reception of a bolt (29) carried by 
a trolley (30) adapted to run on a track 
(33) on a delivery hopper«(14) This 
hopper {14) is mounted adjacent the dis¬ 
charge opening (13) m the mixer and 
above the receiving end ot the chute (15), 
and comprises side plates {14a) anil, if 
necessary, a curved end member (146) 
The track (33) consists of a pipe weWed 
or otherwise secured to the upper edge 
of the hopper The socket member (19) 
of the universal pivot (17) is cut away 
as at iga. Fig b, to permit the chute 
to be tilted laterally when m the in¬ 
operative position, and a bolt or key (196) 
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RU 1 N1 PM I NTS RI LAIING 10 C0^( R1 PL 


IS pruMclcd to pi event uninh ntional Reinforced Concrete, 

separation ol tin puts ol tlu joint In 400 , 948 . -Dunker, j H , Mole House, 
tlu inoperative jiosition the litt < nd oi j j^oid Walton on Thames May * 2 , 

till chute IS sujiportcd bv in arm (21) 

n^idlv mo.intid on the Irinii (11) as A supporting member ioi positioning 

shown 111 /'A 1 *'*■ niore steip nmtorcing mats or bars within roncre’te 

incinbiis (3s I o) ni piovidid to structures comprises a bast membei liav- 
privent the iim (10) iiid the rieiivin^ upst Hiding projection the upper 

(iielolthc chute Jionieommg into eont.et ^ movided with a fork 

with tlu drum (12) or th. Itinu ni.iiibirs ..j .ed to engage by snip action the 
(ri) llu stop iiKinbir (35) consists o 

in urn puotid to tlu trime (11) ind porj^d Ihe lork is nd ipteel to be opened 

out in the pioeiss ol inseitmg tlu mesh 
Ol bai but tends to retuiii to its original 
jiosition altei the mesh or bar has been 
iiiscitcd \s shown in J ig t tlu mcm- 
btr comjnises a pur of stiip metal mem 
bets (7 S) ha\mg then lower ends (e; to) 
be nt outwaielh to jiioxide a bise nitnibi'r 
end with then mam puts eomucted by 
I nets bolts weldiiif, etc 1 he uppei 

FIG I Fic 3 




held m i hon/out il jiosition by i sjuiiif, 
(38) When tlu leceixmg end ol tlu 
ehiite (is) IS m pi ope 1 position bene ith 
the liopjxr (f j) ^ deh mtmbeis (lOu 
eairied by tlu aims 16 3-, lespeetixely 
engige in order to piexent the receiving 
onei ol the chute being ilispliced relatively 
te> the hopper (14) flu uni (3s) is 
pioxideel with in upstanding lod (35^1) 
adapted to be engaged by the receiving 
enel of the chute as it swings downwardly 
so as to elepress the arm (35) against the 
action ot the sjinng (38) and release the 
engagement between the latch members 
(i6a 35fl) The arm (lO) may then be 
swung about its pivot 



Kcini OKI 1 n ( oN( Ri 11 


ends of the strips re ojiened out to 
jHoxuli the folk (t^) In i moelihe ition 
tlu sujijioit IS mule bom a single strip 
(lej / It, 3) h ivmg its ujiper e nd divided 
to jirox lele thiei jiaits ot which two jiirts 
(22) aie bent in an opposite direction to 
the otlur part (23) in order to jiiovide a 
fork J he upper edges of the fork aie 
bent biek as at 24 2-, to taeilitati entry 
ol the lemlorcement into the leirk, and 
ilso to pel nut where elesiieel i securing 
wiie to be wr.ipped arouiul the ends of 
the loi k flu securing wire may alterna 
lively be passed thiough holes in the 
supporting member or eompletely around 
such me tube 1 I he forked membeis may 
engage only parti.iHy a rcinleiremg bar 

Shuttering Supports. 

403,279 -Nalemtine C R PO Box 
431 \eptiv Madras anel Grtave^s J H, 
PO Box 63, Bangalore Mysore, India 
\pnl 24 11)33 

\ suppoit tor shuttering ot the type 
eomiirising adjustable hoi 1/011 tals and a 
telescopic prop having rough and fine 
adjustment has a framef^arned by shoes 
slidably adjusted on a tubular upright 
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RECENT PATENTS RELATING^ TO CONCRETE. 


which has a fine adjustment in relation 
to a metal base The fine adjustment is 
provided by a screw (z) in the base (i), 
the screw supjKirtinR a concrete filled 



Shi 1 It KINO Si 11 tikis t 


tube (5) on which slides a sktvc (8) haMii^ 
upper and lowtr shoes (0, 7) r<sptctivel> 
carrying a hardwood hanit (to) anti cap 
{12) The cap carnts the ailjustable 
honrontals (ij 15) at its uppei end b\ 
means ol dovetail Itatliets (18) the 
liori/ontals also having a do\i taili d slitl 
niR coniKCtjon (lO) to each otlur 

Cement Guns. 

405 , 767 .—Leeds, K 1 N .Weirington 
House, Werrmgttin Pettrbtjrough Nov 
10, 1932 

A dcviti foi introducing cerncut groul 
into substrata lor strengthening them 
comprises a length (a) ol tube with lour 
equi-angularly sp.cced senes ol tibhque 
slots (ft), a shoe (t), anti, at its upper end, 
a sleeve (c) Sliding on the tube (t/) is 
a sleeve (/) with a stnes ol round aper- 
tuics (g), corrcsjTonding with the slots (ft) 
and a helical fin (A) A grub screw (t) on 
the sleeve (/) engages in a slot (;) in the 
tube (rt), the length ol the slot being 
equal to that ol a slot (ft) plus twice the 
diameter ol the screw (1), the .trrange- 
ment being such that when the screw (i) 
abuts against the upper end ol the slot 
(j) the hn (A) lies in the same helix as 
the fin (d) on the shoe (r) The device 
being screwed into the ground, the fin (A) 
causes the tube (/) to rise and to close 
the apertures (ft) When the rotation is 


reversed, the ajiertures (ft, g) coincide, 
and cemc'iit grout, supplied through a 



coupling (/) and 1 spiing supjioitcd valve 
(/>) can be jnnnjied through them 

Moulding Walls in Situ. 

406 , 954 . - Long, J W iji, Oovci 
Road, and Whatling, J L , 15, St Jolm s 
R.oad, both in Ipswich Oct 28 i<>33 



Moulding Wails in sitl 
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RECENT PA I ENTS REIAIING TO CONCRETE 


I or moulding wills in situ wooden 
shutters are* ceiunecttel it the internal 
angles by ingle tonneeteirs (A) whith 
enter ribbets in the eneis of the shutters 
and ire bolted therete) I he corners of 
the outer shutters ait bolted together as 
shemn Internal eeire slnitteiing (/) is 
providetl to ten in holleiw walls when 
ref]uneel Ihr doors and windeiw Irinies 
ait peisitioned on the shutteis by fillets 
(B I tg 3) ind eloietiil bloeks (D) aie 
piovided e)n their real edges to lenk them 
to the eemcrete The itar edges of the 
flames mav be provieltcl with eloietul 
grooves insteiel of blocks 


Floors, Roofs. 

407 , 579 . Inelenteel Flai eS. ( oncrete 
rngimering (o ltd and \awelrev 
R W, Vineent House Vincent Se|uare 
I eindon June 15 i‘J33 

A method of eeinstrueting hedlow rein 
forced conert ft lleieus intl pi me suifut 


for supporting the mam longitudinal rein 
forcing rods (i^) In casting the flexir, 
a eoie (14) provided with the stirrups 
(16) and reinforcing rods (13) is positioned 
on a layer (i';) of concrete ehsposed on 
the shuttering (S) and then further con¬ 
crete {17) lb applied, as shown >n Ftg 8, 
to surround the core The other ceires 
(14) art then successively positioned and 
embedded m concrete Aeljacent cores 
miy lie tied togethei by bars (18) and 
adelitional upper reinforcing lods (icy) may 
also be preieided The main reinforcing 
rods (13) extend from joist to joist as 
shown in 1 ig 1 and the tores (14) ter 
inmate at a short distance from the joists 
J he e ores are shortened or inte rrupted at 
place s wht re openings art provided in the 
flooi To cnablf the cores to house pipes 
electric eoneiuits e tc they m ly be prt) 
vided with longitudinal openings ^23) 
tonne el by bending downwirdly the longi- 
tudin d opposed edges of the me til to 
form flange s (24) as shown m I tg 0 anrl 
such openings up filled eluiing easting 


fta ,19 / 8 , ir FIC 2 ,t 8 18^ ,17 



Toofs consists in placing tubular cores (14) 
of expanded metal metal mesh metal 
lattice, or like openwork metal m position 
m the structure and totally and per¬ 
manently embedding it up concrete to 
form a hollow reinforced concrete slab 
the upper and lower faces of which ame 
composed entirely of concrete Stirrups 


with wood members (26) The pipes, 
etc , are inserted after the floor has been 
cast, and the flanges (24) are then bent 
upwardly and the opemng {23) is filled 
with concrete If deseed, selected por¬ 
tions only of a floor may he cast m the 
manner described, the remammg portion 
being fonned of pre cast hoUow rein- 


















S.W. ENGLAND’S 
CHIEF DEPOT FOR 
SAND & AGGREGATES 


Consult us for your 
sand and aggregate 
supplies when next 
considering schemes 
for reinforced con¬ 
crete work in the 
S.W. England area. 
Large stocks 
of materials always 
available for prompt 
delivery at low 
prices. 


THE HOLMS SAND & 
GRAVEL CO., LTD. 

Head Office: 4 & 5 The Grove, Queen Square, Bristol, 1. 
T«l«phon« c SfJstol 23183 : "Qrit, Bristol " 

And at Bridgwater, Somerset. 
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Cornolith, products. 



JOHNSTON BROTHERS 
(CONTRACTORS) Ltd. 


London House, 
Crutched Friars, 

LONDON, E.C.3 

’Fhone - Royal 4333. 


TERRAZZO —for Fireplaces, Floor Tiles, 
Partitions, Wall Panels, etc. ' 

CORNOGLAZE —ditto ditto but with 
highly glazed finish in variety of colours 
to suit taste 


ROUGH-PUNCHED. 


For Island Sites, 
Kerbing, 
Pre-cast Stone 
Monumental 
Masonry, etc 

If you w sh CO ma t a i 
the natural fin sh cf 
your kerb ng we re 
commend our Corno 
I th Kerbs Equal n 
appearance to Gran te 
and of unsui passed 
durab 1 ty 

Sample sent on request 
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BROCKHOUSE 


I irst '>st IS ^5**o 1*^ 
than cdbt iro forks 
No loss by t reak igt 
The tuateml used— 
steel—^ imbincd with 
special design gives 
spring so that the} 
adjust tbem^ielves to 
inequalities of link 
length and bar 
dnmeter, and remain 
always rigid and tight 


Accura y guaranteed 
t z/64 iiub 
Made from 100% 
British Steel b> 100% 
British 1 abour 
Suppli d m any size 
3'' to 20' long 
They give a better 
job and save money 

MIDDIiESB&OtraH 
W BicbitfiU A Sods l*td • 
Brilaama Fonndry 


PILE FORK 
I SPACERS I 


LONDON 

8ama«l WiUianu & Son LtS 
8. Doida Avenae E C 4 


QUICK DELIVERY 
OF ANY SIZE 


J BROCKHOUSE O CO,. LTD. 
VICTORIA WORKS, WEST BROMWICH 
London Office AUSTRALIA HOUSE. W C 2 

TaUphens TtmpU 4803 / 4 . Hr tekh gnirenA XowdM 


CARDBOARD TUBES 
inserted in 
Concrete Floors 

enable pl-int and machinery to 
be fixed easily and economically 

Cardboard Tubea specially made for this 
purpose can be obtained in all sizes 

FROM 

THE CIRCUUR BOX CO., LTD., 

HIGH ST.. WANDSWORTH, S.W.U. 
TsI.t Potner ZTN. 



Uvili 
























DATA FOR PRICING REINFORCED CONCRETE. 


DATA FOR PRICING REINFORCED CONCRETE.* 

MATERIAI^S DELIVERED 4 MILES FROM CHARING CROSS s d 

Best Washed Sand per yard 8 3 

Clean Shingle, J in mesh ^ ..73 

.. ,, i in mesh ,, 90 

lhames ballast ,, 7 3 

Broken bnck (i in ) ,,113 

Best British Portland Cement (delivered London area in 4 ton loails and uii'waids) in 
]ute sacks or non returnable paper bags per ton 40 s . i ton to 3 ton 19 civ t loads, 
tas per ton , ]\ite sacks charged is Ud i ach and illowed is <jd lach if returned in 
good condition within 3 months 

Rapid-Hardening Portland Cement delivered London 6 s per ton extra 
■ Colorcrete ” red ind buff rapid li 11 dening Portland Cement delivered London in non 
returnable paptr bags per ton 0 (>s 

‘ ( ullainiv Coloured Portlvnd itiupiit mil iggngitc dchvtred I ondon aici from /s 
pir ton upwards 

"Snowcrcte' White Portland Cement. £S i-,s per ton delivered London including 
non returnable paper bags 

' Super Cement ’ Waterproof ( tment (paper bags ftet) per ton 70s 

Boaroino for Shutii rino-— ‘iawtt IVrot 

I in per square 21s od 25s od 

IJ in , 2(is (. d 30s 6 d 

14 in , 31s orf {Os od 

Sawn Iimber I'OH Struts and Sufiokis 

3 in by 4 in from £10 p< r stindanl 

3 in by <j in and j in by 7 in 

Mild Steel Rods t<oR Kunforcemfnt — s d 

I in to in Rounds per cwt 8 6 

^ 111 to ^ in Rounds , 8 g 

j in Rounds .. 90 

i in Rounds 10 o 

Breeze Slabs per yd super 2 in i/o, 2^ in , 1/8 , 3 m . 2/ , 4 in 2/4 

MATERIAL AND LABOUR INCLUDING 10 PP U (INI PROlll 
\Unsed on Contract'^ up to £i 000 ) 

Portland C lmfnt Concreif wfli mixed in i RoroknoN 1 2 4 - s d 


4 -!/4 

N 1 PROlll 


Do 

do 

in 

fouiul 1 lions 


per foot cube 

1 


Do 

do 

jn 

cc lumiis 


I 

3 

Do 

do 

in 

beams 


,, 

1 

D 

Do 

do 

m 

floor slabs 4 111 

thick 

per yard super 

f »* 

3 

8 

Do 

do 

in 

floor slabs 5 in 

thick 

4 

7 

Do 

do 

in 

floor slabs 6 in 

thick 

»» > 

5 

6 

Do 

do 

in 

floor slabs 7 in 

thick 

*• t* 

(j 

5 

Do 

do 

in 

walls 6 in thick 


/ 

5 

6 


per cwt 


Jin rods ija , 
Id , ijin rods. 


'Add for hotsUng 3? 6 d per yard cube aboie ground floor leiel 4 dd for rapid hardening 

Tottland Cement 2s per yard cube) 

Steh Rfinforcemi-nt inciudinc. ( uttini., Bi ndinc. and rurriNo into 

Position and slcurinc. with Stout Bindim. Wire- s d 

Prom 1 in to J in per cwt io 

,, in to J in ,, 14 o 

,, ft in to 2 J in . , 130 

L\. 1 R 4 labour to BTNDS m } in rods , y in rods, id , Jin rods ijtf . 

J in rods, r JJ , | in rods ijd , J in rods 2d i in rods, 2^d , 1J in rods, 

3<f , ij in rods ^^d , i J in rods 4^d , ij in rods 6 d 
EXrR\ LABOUR TO HOOK BEND*^ i in . id . i in . 2d , J in , zjd , | m . 

3d . J in , 3J^ , J in 4d , I in , 4j<f , ij in , m , yd 

Shottbhing— s d 

Shuttenng and Supports for Concrete Walls (both sides measured) per square 40 o 
Centering to Soffits of Reinforced Concrete Hoors and Strutting, average 

ro ft high . per square 42 o 

Do do in small quantities per ft super o 6 

Shuttenng and Supports to Stanchions average 18 in by 18 in 

per ft super o (> 

Do do as last, in narrow widths ,, .. o 7i 

Do do to sides and soffits of beams, average 9 in by 12 in ,, ,, o 7J 

Do do as last, in narrow widths . ,, ,, o 8J 

Raking, cutting, and waste to shuttermg . per ft run o 3 

Labour, splay on ditto . . . .f o 2 

Small angle fillets fixed to internal angles of shuttenng to form chamfer „ ., 03 

WAGES.—The rates of wages on which the above prices are based are —Carpenters 
and joiners. 1/7 per hour; Carpenters working on old shuttenng, 1/8 , Labourers 
on building worlu, Men on mixers and hoists, t/3i; Bar-benders, 1/3J 

* Tbia pst* 1* ■pedsUy bompileA toe Cotierete »nd OmstrwtnmMl Etftmenng and i» .trfctly copyrinlit 
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PROSPECTIVE NEW CONCRETE WORK 


ICONtRETB 


Prospective New Concrete Work. 


Ayiisjiijk\ Snimming Pool —The 
I C IS to construct m open air swimming 
pool at the Vale at an estimated cost of 
id 167 

Baknstmmi ‘^euiragi and ^euagt 
Di’tposal 1 he R D (. has applied foi 
sanction to i loan of /■> 000 lot sewerage 
and sewage elis])osal works it Comlu 
M irtin 

lie lew UK Siximnung Pool etc The 
I ( IS (onsickring the constiiietum ot 
a swimming pool ajiproaeh road and 
sewerage woiks at a cost of izo ^57 

Bn LiNe.HAM bridge The Duihim 
t C IS to eonstruet a budge over Belesis 
Lane level eiossing at Billmgham 

Bru.hion Bridge 1 he FC pio 
poses to leeoiistniet Dyke load Drive 
rvilway bridge it an estimateel reist eg 
£20 000 

(aisjor Water '^upph The RD( 

IS to construct water supply works at an 
estini ited cost ot £^3 000 

tAMimiiK.1 '^aimming Pool I he 
1 C IS reeommenekd to eonstruet i 
swimming pool at ( oldhain s C ommon at 
an estimated cost of /3 pio 

(oLiRAiNi — Harbour — I he 

tlaibour Beiard pioposes to extend the 
harbour at an estimated cost ot ^^3 000 
Dorking Seuerage and Seuage Vis 
poml - 1 he I D ( has applied for sane 
tion to a loan of /5 fioo for sewerage nid 
sewage dispeisal works 

Fast Diriham Seuage Disposal 
The U D C has appreived a preiposal tor 
reconstructing the sewage dispeisal works 
at an estimated cost of £0 joo 

IsDiNBURe.H — C himnev — The T C is 
considering the erection ot a chimney at 
the Portobello power station at an csti 
mated cost of £60 000 

Ll\ —Water “iupply I he R D C is 
to construct water supply works at an 
estimate d cost ot £^7 000 

Gi ASGOW — Roads — The 1 C has been 
recommended to reconstruct Spnngborn 
Gardens at an estimateel cost of ,^38,000 
IsLi OF Axhoi ml (Lings ) — Water 
Supply — The R D t is to construct 
water supply works at an estimated cost 
of £52,000 

Lanark — Bridge — ^The C C has ap 
proved the construction of a bridge. 


IcoSlRntliNSvA^ 

IbASEHENTS & FLOORS 

■ WATERPROOFED 

IgUgnThe addition of No 1 Metallic 
Liquid to gauging water will make 
mass concrete, cement renderings 
and floor toppings waterproof and 
dustless Fully guaranteed 
Price 5/- to 6/6 per gall., 
according to quantity 



Send for booklet "CE” 

GEORGE LILLINGTON&Co.Ltd. 
30 Denman 8L, London Bridfo, S E1 ■■I 


Millheugh Larkhall at an estimated cost 
of /4 200 

I OMiON I Summing Pool —Ihe 
I ( ( has been rccommeneltd to approve 
in estimate of 125 000 feir the construe 
tion of an ojicn an swimming pool at 
\ letori i Park 

Margail— Risen oir —ihe 1 t has 
rtcenid sanction to a loan ot ^26 342 
tor the construction ot a 5 000,000 gall 
itstrvoir at I lete 

Middllsix —Viaduct eti - Ihe C C 
IS eoiisideiing the completion of Western 
'Vvi nue including a viaduct about a mile 
long it an estimated cost of ;^ 35 i ,695 

Miuoli si X Bridge If idening — The 
(Cm conjunction with the GWR is 
to widen the bridge over the railway at 
Station road Hayes by means of steel 
girders carrying a reinforced concrete 
deck 

pFNieiTiCK— Reservoir —^The B C has 
approved the construction of a re?.ervoir 
at Quarrel Burn at an estimated cost of 

PoRTSMOtiiH —Road Reconstruction — 
Ihe I C has agreed to construct a road 
fiom the Guildhall to Fratton, at an 
estimated cost of ;^2o6,ioo 

Ramsgate — Bathing Pool —^The T C 
IS considenng the construction of a bath¬ 
ing p<x)l near Wmterstroke Gardens, at 
an estimated cost of £35,000 
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NEW SWIMMING BATH, MITCHAM, 

Waterproofed throughout with ** CALLENDBITE/* 

Rd^ Schofieldt Esg„ A.MJ.C.E, Messrs W. H. Lt^dtn <$■ Son, Ud. 

Bnginttr, Mttchtun (J.B,C, Contractors, Wandsworth. 


EMPLOY 

“ CALLENDRITE ” 

BITUMEN SHEETING 

IN NEW AND OLD 

WATER - HOLDING 
STRUCTURES 

and 

ELIMINATE LEAKAGE TROUBLES 

OVER 50 YEARS IN USE 

Write for New Illustrated Booklet CP: 

GEORGE M. CALLENDER & CO., LTD., 
25 VICTORIA STREET, LONDON, S.W.I. 















TIME SAVED 

Earlier Occupation 

Shut down a factory for a month and 
the annual productive possibilities arc 
reduced by a twelfth and possible annual 
profits lost or seriously reduced. Take 
four months instead of three to build a 
factory and a month’s earning capacity 
is lost. I’he sooner the factory is com¬ 
pleted the sooner it begins to provide 
income ; the sooner it is earning money 


IN BUILDING 

— Extra Production 

instead of costing money. livery manu¬ 
facturer can procure the hastening of the 
construction of a factory by seeing that 
“ I'errocretc ” the rapid hardening Port¬ 
land Cement is specified for all the con¬ 
crete work involved. In 3 to 4 days 
concrete made with " Ferrocrcte ” attains 
the same strength as concrete made with 
ordinary Portland Cement in 28 days. 


THE CEMENT MARKETINQ GO. 
LTD., SelUng OrgatitsaUon 0/ ; 

The Ataoclatod Portland Comont 
Manufaetnrort Ltd., Tho BriUth 
Portland Comont Manulactwors 
Ltd., Portland Homo, Totblil St, 
London, 8.W.I. 

'Grams; Portland, Pari, London. 

Telephone : WMtohall 1323. 
Selling Agents in the North of 
England ; O. « T. Eario, Ltd., 
WUmincMB, Hun. 


FERRO CRETE 

THE RAPID HARDENING PORTIAND CEMENT 











; 6 , coN$TWini<IML‘" 
1 a FNaw^NC - 


PROSPKCriVE NEW CONCRETE WORK 


Ramsc.at) — a Defence Ha thing Pool 
etc —The 1 ( is considering the con 
struction ol an undcrtlid promen idc sc i 
defence works bathing pool and shelters 
at an cstiinatcd cost ot £<iO ooo 

Sai 1 HON Walim n —U aUi Supph — 
I he K L) ( IS to ronstiuct w itcr supply 
woiks in Iknsham and distiict at in 
estimated cost of / lO soo 

SiAioKij Siiiirnge and Pumping Sta 
turn I h< IT D ( is to constinct dram 
ij,e works and a pumping st ition at an 
( stini ite d tost ot ipf)i omtii iti 1\ /lOooo 
Sum IS — '^eniaf^c 1 he I lit his 

ajiplitci tor siiution fi i loin ol {,8000 
lor the constrmtion of siwci if,t woiks 
Shjvli \ H (it( i ^uppl\ I he I 1 T( 
his ipplii d tor sinction to honow -i \ 1^0 
lor witei supple works 

SiiKiiNo hiidgt I he ( ( is ton 
sidt ring tht wuhniivof tlit Initial ivii 
tin iiMi \1) in it in tstiniiteil cost til 
/ 11 ooo 01 iltiii itieili the t onsti u( tion 
ol I 11 w 1*11 lr,< i1 cstmilted costs o 
/ ^8 ooo and /gr ooo 

St KKi s Hii(Jf,t\ 1 he t ( his tc 

toninicndc 1 tlu rtconstrui flon of ic> 
bridges ii tlu toiml\ 

swA\st oM) i Si nnmniL, f> tth I he 
I 1) ( pio] OSes to construct a swimming 
lath it an cstimitcel cost ot /oeaio 
IliCNMotiiT i *11 ic/c S/n//(i 1 hi 

I I)( propose toe instiiicl 1 lemloittd 
concrete shelter on 1 ist t lill ten it e 
lllKMSION 11 <// 1 Sllppl\ 1 he 
H D t hi-, ipphe el lor s me tion to 1 loin 
ol £4 1^0 ten witer suyiph woiks 
\Vaki 1 rn i> Sa iiiriiiiii * ^ Haihi, 
r*lans lie hem,, ptc piled 1oi tlu tein 
stiuction ot swiininiiig biths at in esti 
niitcd cost ot /^-jooo 

W \r I iNe 1 ouii Hathnig H >l 1 ht 

It his icttued sanction to i loin ol 
M 075 foi the constiuctit>n ol i bathing 

JXKll 

V\ ALI INe.lON Ht iJgC 1 lu 1 l)t 
yiroposes to icconstruct tlu bnclge omi 
the river Wandic 

Warmlls {(iJ os ) Si u age llu 

R DC has appiovcd the coiistiiiction ot 
St wage works at Kmgswood Wannltv at 
an estimated tost ot ooo 

VVis'i Lvncashiri — Sen n age Iht 
R DC has applied for sanctum to pio 
teed with the Sclton sewerage scheme at 
.in estimated cost of ^50 ooo 

Wr SION supi R Mari —Bathing Pooh 
—The U D f IS considering the pro 
vision of a bathing pool in Glentworth 
Bay at an estimatecl cost of £35,000 and 
a swimming pcxil near Clcvedon road at 
.in estimated cost of £21,000 



PROTECTING 
THE CORNERS 
of Concrete Columns 

C ''H1PPI‘ D ind broken concrete eoluinn 
are nor only unsightly but may also 
be a source of dinger if the reinforcement 
is exposed In the C rot tion teas Works 
C inlten uid I aboi ilorv Budding, as in 
iiiinv other reinfoteed ccincrete structures, 

“RIGIFIX” 

COLUMN GUARDS 

pr>\ide certun protection agiinst the 
SCI crest shocks and buffeting, ind give a 
tie it ind peimancnt finish to tlu columns 

The Guards are simplj attached to the 
shuttering liefore the latter is placed in 
position , when the shuttering is struck 
the Guards remain as an integral part ot 
the building 

* Please ask fot full parttculai> 

HUNTLEY & SPARKS Ltd. 

DE BURGH ROAD, SOUTH WIMBLEDON. 
LONDON. SW.19 

'Phone * Liberty 2446 (2 lines) 
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TENDERS ACCEPTED. 


EesrEEffi 


Tenders Accepted. 


Ardulass - Water Supply Ihe 
Downpatrick R D C has accepted the 
tender of G P Trentham, Ltd , at 
for works in connection with the con 
striiction of watei supply works 

llRiDOWAiJ K CattU Marftit — The 
r( has accepted the tender of H W 
Pollard & Sons, at £zo,5.^o, for the con 
struction of a cattle market 

Burnii \ —Bridge —Ihe T C has ac 
cepted the tender of ti ^\l^lpey & Co , 
Ivtd at for the rcconstiuction of 

Mitre bndf'e, Westgate 

Gamowa\ - li'uter “Supply — I he 
Callow .ly Water Powei Co , Ltd has 
accepted the tender of A M ( aiimcliacl, 
Ldinbuigh, for the construction of a 
reinforced concrete pipe aqueduct and 
foundations, etc foi the power station 
at Kendoon , the contract price is ap 
proximate ly /jo.ooo 

Grangi ~fie!>erv(nr f he fJ D C has 

accepted the tender of Birch & Sons, 
Grange ovci Sands, at ;^i,09t for the 
construction of a covered reservoir 
Harwich —Coniiete Roads--Vhc 1 L 
has accc'pted the tender of G Wimpey & 
Co , .it /4,i96, for the construction of 
reinforced concrete roads and incidental 
works in Barrack Lane and Becon Hill 
Avenue 

J fxiNTT -i Water Supply —1 he ft 
has accepted the tender of I Flaherty, 
halkirk, at £9,656, for constructional 
works ill connection with the water 
supply 



StMl .huttarlng, cencrata placing plant, 
mlxart,road forfna,road aurfacara, batclMr 
planta, central miaing plant, aggregate 
weighing equipment, bulk cement plant, 
adjuatabla aharea and excavatora. 

Sand for CmuIo/us 

BLAW-KNOX, Ltd.,N«w Oxford 
House, Hart St., Hotborn, W.C,1 


■T PMCOSAl. ^ 

CosbB 

LESS IH/fcWHAlF 



that or noer 
other ffiOOFBJS, 

Vo yroof f.*' 

Cvbfi or 
'navdc 

Tl« frioor 
f.» ^n,i> 


otooArVhUM. 
'“Smmd, Kf iSa»M«|r 


^JV.BYRDxCe 

'-'i^lQw«Vittwtfc».L«t®orVE«. 


HuiioN —Swimming Bath —The Lan¬ 
cashire Fducation C ommittee has 
accepted the tender of J Turner & 
Sons (Preston), Ltd , at an approximate 
cost of £6,000, lor the construction of 
a swimming bath at the grammar 
school 

Kidsgrovl - Reservoir Cover —The 
IJ U C has accepted the tender of S & 
P Cope, Smallthorne, at f2io, for the 
construction of a reinforced concrete 
cover for Mow fop reservoir 

I,oNDON —Suhivay — I he City Corpora¬ 
tion h.os provisionally accepted the tender 
ol Mitchell Bros , Sons & Co , Ltd , Lon¬ 
don at £21,066, for the construction of 
a subway at the junction of King William 
Street, Cannon Street and Gracechurch 
Street Othei tenders submitted Chas 
Brand & Son, £27,833 , John Mowlem & 
Co , Ltd , £22,890 , Kinnear, Moodie & 
Co, lAd, £22,740, John Cochrane & 
Sons, Ltd , £22,410 

London (Blrmondsdy) —Concrete Ptl- 
tng —The L C C has^accepted the tender 
of Simplex Concrete Piles, Ltd , at £990, 
lor pile foundations lor a block of dwell¬ 
ings on the Dickens’ estate Other ten¬ 
ders subrpitted Fianvois Cementation 
Co , Ltd , £949 , Holst & Co , Ltd., 
£950, Bierrum & Partners, £955; 
Concrete Piling, Ltd, £1,334; J Gill 
(Contractors), Ltd , £1,339 , S Williams 
& Sons, Ltd, £1,425 , Franki Com¬ 
pressed Pile Co , Ltd , £1,900 , 
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nUCOSAL AND 
MFTAPORMS 


TRICOSAL PRMUCTS 


ensure 


Permanent and Economical 
Proofing of all Cement Work. 


ULTRA RAPID SETTING under absolute control. 
ACTUAL GREATER DENSIFICATION of the cement. 
GREAT INCREASE OF HARDNESS AND ULTIMATE STRENGTH. 
NO SHRINKAGE or after reaction. 

Small additions of these liquids to the gauging water 
add no labour cost to cement work, and we shall 
be pleased to give detailed advice and specifications 
covering the use of TRICOSAL on your work 

TRICOSAL •uccaMfully to WATERPROOF of tho MERSEY TUNNEL 

Has been used for many years by L.C.C., London Transport Board, etc., etc 


iNTERLOCKING 

iniE I steel forms 

have been used continuously here for the past 
15 years as shuttering for all types of “ in-situ ’* 

Concrete Retaining Walls, Columns, Floors, etc. 

PERFEa ALIGNMENT AND SMOOTH FINISHED WORK 

SPEEDILY HANDLED BY ORDINARY 

UBOUR WITHOUT DIFFICULTY 

SAVE THEIR INITIAL COST IN A FEW MONTHS. 


ts&Mu USE METAFORMS in 1935 / 

terms 

A A O r* f A J 11 Queen Victoria St., 

• AeaDYKl) & Co. Ltd. LONDON, E.C.4. 


Ixsi 















r THE NEW 1 

LIVERPOOL ORPHANAGE 

TRUSCOJ^ 

JRcinfvtr^eH Concrete 

FLOORS 


.comprising an area of 
OVcr 46>800 square ttsfA 
w4re used throughostl 
tlds building. 


Architects t 
BARNISH, SILCOCK 
and THEARLE 


Contractors t 
J. JONEiS A: SONS 
(Wootton) LTD. 


The “Book the Trascon Floor” containing vaiucMe information on the 
subject of floors in generci, mag. be obtained, free of charge^ ftm :— 

THE TRUSSED CONOEIETE STEEL CO. LTlil 

tItames houee. MILLBANKL,O^NpON, S.W.lY 


iKxii' 







CXJNCRETE 

AND 

ga^ryuCri ONAL D KaNEERINC 



A REMINDER 


Guaranteed 
full measure 
for 

concrete aggregates 
will safeguard 
your estimates 

HALL & cs: 


largest suppliers of 
sand and aggregates in 
London and Suburbs 
and Home Counties 

eUARANTEE 

.FULL MEASURE —CLEAN AND PROPERLY 
GRADED MATERIAL. PROMPT DELIVERY. 

VlCTaRlA WHARF, CROYRON 


CROYDON 4444 (10 lln**) 

rita 

SEDFONT. MiMlwx MITCHAM, Sufray ST LEONARD’S. Sucsax 

ROMPOTO. Enax RIRLEI^ .. MIDHURST. 

RElGATfe,-iirray EASTBOURNE. Suaaax WASHINGTON 

CHICHESTER. 

A FLEET OF MODERN TRANSPORT SERVES ALL PITS 








TIE^ 


Reinforcement for concrete work can be tied more 
quickly, efficiently and cheaply with E.L.B. Wire Ties 
than with coil Wire. E L B. Wire Ties are British made 
from British annealed steel wire, and can be supplied in 
the exact lengths required. Immediate delivery of all 
sizes can be guaranteed. Send for samples and prices to: 

EDWARD LE BAS & CO. LTD. 

TalaphoM i Monumant 3S7I. 


































